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XI. — Note$  on  the  Strudwre  and  Evolution  of  the  Florideas. 

By  Geobqb  MAfiSEB,  F.B.M.S. 

{fiead  lUh  April,  1886.) 

Plates  XII.  and  Xm. 

NoTwrmsxAirDiNa  the  marked  yariety  of  form  and  stmotnre  met 
with  in  the  yegetative  parts  of  Floridese,  an  examination  of  the 
gronpB  shows  that  there  are  bat  few  types  of  structure,  all  of 
which  can  be  traced  back  to  a  primitive  form,  illustrated  by  such 
genera  as  Ohantramia  Thur.  (U.  corymbifera  Thur.)  and  BcUbiania 


EXPLANATION  OP  PLATES  XH.  ahd  Xin. 

Fig.  1. — Trmtepohlia  virgatula  Hary.  Showing  apical  ceUfl,  a,  cf,  e,  also  the 
segment  or  daughter-cell  just  after  segmentation,  6,/.  This  figure  also  illustrates 
the  mode  of  branch  formation  by  lateral  protrusions  from  cells  behind  the  apical 
cell ;  at  c  the  first  indication  of  a  lateral  branch  is  shown.  The  branches  are 
developed  in  acropetal  order,     x  300. 

fig.  2. — Porphyra  lacmata  Ag.  Showing  numerous  apical  cells,  a^a^a^ai 
6,  segment  yet  entire  and  watohglass-shaped.     x  800. 

"Fig,  3. — Ahnfddtia  plicata  Fries.  Showing  the  origin  of  the  multicellular 
tbaUus  to  be  due  to  peripheral  or  pericentral  cells  cut  off  from  an  axial  cell ;  a, 
apical  ceU ;  6,  segment     x  300. 

Fig.  4.—- Transverse  section  through  fig.  3  at  the  point  o,  d ;  axial  cell  a, 
pericentral  cells  6,  connected  by  threads  of  protoplasm.  Further  back  the  thaUus 
Deoomes  thidcer  owing  to  the  segmentation  of  the  pericentral  cells  by  radial  and 
tangential  septa,     x  300. 

Fig.  6. — aaiurus  eqtmetifolius  Kzg,  Showing  the  apical  cell  a,  surmounted 
by  the  uppermost  whorl  of  branches,  b,     x  300. 

Fig.  6w — Dasya  coccinea  Ag.  Illustrating  the  formation  of  branches  by 
divisions  of  the  i^ical  ceU ;  the  two  cells  a,  a,  are  the  basal  cells  of  new  branches. 
If  they  develope  equally,  a  dichotomy  will  result ;  b  is  the  terminal  cell  of  the 
podium  finmi  which  the  two  branches  a,  a,  originate,     x  300. 

Fig.  7. — D,  ooocmea.  Illustrating  monopodial  branching,  resulting  from 
division  of  the  apical  cell.  The  cells  a,  a',  correspond  to  a,  a,  in  fi^.  6,  but  a 
oontinned  developing  in  the  same  direction  as  the  podium,  of  which  b  is  the 
uppermost  cell,  wnile  the  sister  cell  a'  grew  at  an  angle.  The  cells  a,  a',  are  each 
eonnected  by  protoplasmic  threads  with  three  other  cells,     x  300. 

Figs.  8  &  9. — Ceramhm  rubrum  Ag.  Showing  that  the  incurved  tips  of  the 
Ser.  2.— Vol.  VI.  2  P 
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Sirodot  (=  Chantransia  investiens  Lenor.),  the  latter  a  fresh- 
water species,  in  which  the  more  or  less  branched  thallns  oonsLsts 
of  single  rows  of  snperposed  cells.  In  Erythrotrichia  Aresch., 
generally  included  in  this  &mil7  on  account  of  its  red  colour^  the 
stmctore  is  yet  simpler,  consisting  of  an  unbranched  filament  of 
single  cells  placed  end  to  end ;  but  as  the  organs  of  reproduction 

branches,  characferistio  of  this  genus,  are  due  to  local  growth.  The  upper 
cells  are  wedge-shaped,  and  the  corticatmg  cells  a,  a,  first  appear  on  the  broadest 
end  of  the  wedge-shaped  cells,  tbns  causing  the  tip  to  curve.  At  some  distance 
behind  the  growing  point  the  thin  end  of  the  weoge-shaped  ceUs  grows  fastest, 
and  the  corticating  branchee  deyelope  aU  round,  pushing  the  stem  back  until 
straight     x  800. 

Figs.  10  &  11. — Caliithamnion  polyspermum  Ag.  Showing  the  segmentation  of 
the  apical  cell  by  oblique  septa  in  the  main  axis.  The  segmentation  of  the 
branches  is  horn,  me  first  by  septa  at  right-angles  to  the  axis  of  growth,     x  800. 

Fig.  12. — Polysiphonia  faatigiata  Grey.  Section  of  axial  cells,  showing 
portions  of  protoplasm  6,  6,  imprisoned  between  the  primary  layer  a,  a,  and  the 
secondary  layers  c,  c,  c,  c,  of  the  cell-waU ;  d^  d^  protoplasm  of  cells,     x  600. 

Fig.  13. — Polysiphonia  urceohta  Grev.  Surface  view,  iUustrating  the  type  of 
stem  composed  of  fescicles  of  cells  of  equal  length,     x  250. 

Fig.  14. — Transverse  section  of  fig.  18,  through  a,  6,  showing  the  axial  and 
four  pericentral  cells,     x  250. 

Fig.  15. — Cercanium  rubntm.  Germinating  spore,  showing  origin  of  adpressed 
corticating  branches  a,  a,     x  800. 

Fig.  16. — Ceramium  flabelligerum  J.  Ag.  Surface  view,  showing  corticating 
branchee  a,  a ;  &,  &,  axial  cells,     x  250. 

Fie.  17. — Batrachoapermum  moniliforme  Roth.  Showing  the  basal  portions  of 
two  whorls  of  branches,  which  originate  from  the  anterior  end  of  axial  cells  cj^; 
b,  6,  free  branches  of  whorls,  the  corticating  branches  are  shown  at  c,  c.  The 
portion  represented  is  near  the  tip  of  the  stem,  and  the  adpressed  branches  are 
as  yet  short,  and  few  in  number,     x  800. 

Fig.  18. — OUnosiphotUa  capiliaris  Carm.  Vertical  section,  illustrating  the  type 
of  thallus  composed  of  agglutinated  branches.  The  axial  cells  are  seen  at  a, 
g[iving  ofif  whorls  of  branches  at  cf,  d,  which  become  densely  branched,  and  at  the 
tips  compoeed  of  minute  cells  forming  the  **  cortex  "  b.  Some  of  the  secondary 
branches  do  not  grow  towards  the  circumference,  but  parallel  to  the  axis,  as  shown 
at  c,  c.     X  250. 

Fig.  19. — Transverse  section  of  fig.  18,  through  one  of  the  whorls  of  branches ; 
lettering  same  as  in  previous  fig.     x  250. 

Fig.  20. — Lenormandia  linearis  Harv.  Illustrating  the  development  of  a 
flattened  thaUus  from  the  cylindrical  Polysiphonia  type,  due  to  local  growth.  In 
the  apical  region  the  section  is  circular,  and  consists  of  an  axial  and  pericentral 
cells ;  further  back,  as  shown  in  the  fig.,  the  lateral  win^s  a,  a,  are  the  result  of 
the  continued  growth  and  division  of  the  pericentral  cells,  the  anterio-posterior 
cells  6, 6,  remain  rudimentary.  After  Agardh,  *  Florideemes  Morphologi,'  tab.  88, 
H'  17. 

Fig.  21. — Ptilota  plumosa  Ag.  Showing  tlie  development  of  a  flattened 
ihaUus  from  the  joining  together  of  the  ^  veins  "  which  represent  the  outline  of 
a  simpler  filsmentous  form,  by  a  membrane ;  a  axis,  6  lateral  oranches  with  pinnate 
arrangement.  In  this  species  the  membrane  only  forms  a  broad  wing  to  each  vein. 
X  25. 

Fig.  22. — P.  plumosa.  Surface  view  of  one  of  the  lateral  branches,  showing 
the  axial  row  of  cells  a,  from  which  all  the  other  cells  originate,     x  250. 

Fig.  28. — ^Transverse  section  of  fig.  22,  showing  the  development  of  the  wing 
or  membrane  to  be  due  to  excessive  growth  and  repeated  division  of  the  lateral 
pericentral  cells,     x  250. 

Fig.  24. — Delesseria  (  Wormsholdia)  sangumea  Lamour.  Apical  p«irt  of  one  of 
the  leaf-like  portions  of  the  thaUus,  showing  the  main  axis  a,  with  pinnately 
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characteristic  of  the  Floridem  are  not  deyeloped,  its  tme  position  is 
uncertain.  For  the  same  reason  the  genera  Ohoreocolax  and 
Pseuddbiaste  of  Beinsch,*  consisting  of  minute  red  filaments 
parasitic  on  or  among  the  tissue  of  other  elgsd,  are  passed  over^ 
since  it  does  not  follow  that  every  red  or  pink  seaweed  belongs  to 
the  Florideas;  hence  Chantransia,  £rom  a  morphological  point  of 
Yiew,  stands  at  the  base  of  the  group. 

Hanreyt  divided  algad  into  tnree  primary  groups,  ChhrO" 
spermeae,  Melanospermese,  and  Bhodospermesef  distinguished  by 
colour,  the  first  being  green,  the  second  olive-brown,  and  the  third 
various  shades  of  red  or  purple.  This  method  of  classification  has 
been  entirely  supersedea  by  one  which  is  almost  entirely  oarpo- 
logical;  the  structure  of  the  organs  of  reproduction  and  fruit 
bemg  considered  of  primary  impor^ce  in  determining  the  position 
of  a  plant  in  the  system.  The  adoption  of  this  later  method  has 
resulted  in  the  entire  rearrangement  of  the  ChJorospermese  and 
Mdanospermess.  The  Rhodospermese  still  remain  intact,  but  are 
now  known  as  FloridesB,  an  older  name  than  Harvey's,  used  by 
Agardh,  and  characterized  by  the  presence  of  a  more  or  less 
elon^ted  filament  called  the  trichogyne,  which  is  the  attenuated 
contmuation  of  a  cell  known  as  tne  triehophore.  When  the 
motionless  antherozoids  are  passively  floated  m  contact  with  the 
trichogyne,  the^  adhere  to  it,  and  fertilization  takes  place,  followed 
by  the  formation  of  spores,  either  in  the  triehophore,  or  more 


ananged  lateral  branchee,  the  whole  resembling  a  feather-veined  leaf.  In  this 
species  the  membrane  is  continaons,  no  space  being  left  between  the  lateral 
Inanohes,  as  in  PtUoaa  plumosa,  fig.  21.    Natural  size. 

Fig.  25. — D.  aiata  Lamoiir.  Surface  view  of  growing  point.  Neglecting  for  the 
moment  the  membranaceous  portion  of  the  frond,  we  find  a  weU-develop^  apical 
oeU  a,  but  of  the  type  characteristic  of  the  lower  filamentous  forms.  For  some 
distance  behind  the  apex,  the  axis  is  composed  of  a  single  row  of  superposed 
cells,  each  axial  cell  giving  origin  to  a  pair  of  opposite  monosiphonous  branches; 
this  arrangement  recalls  to  mind  such  filamentous  forms  as  CaUithamnion  plurna 
and  C.  plumuia.  Further  back,  the  axial  row  is  segmented  into  axial  and  peri- 
central cells  6,  or  the  Polysiphonia  type  is  reached.  At  first  the  axial  cells  are  very 
short,  but  as  they  elongate,  the  lateral  branches  are  not  separated  but  remain 
organically  connected,  and  by  cell-division  give  origin  to  the  membranous  portion, 
at  the  same  rato  of  increase  as  the  elongation  of  the  axial  ceU.  The  first  septa 
that  appear  in  connection  with  the  development  of  the  membrane,  are  parallel  to' 
the  axis  of  growth  of  the  branch,  and  cut  the  dngle  superposed  row  of  cells  of 
which  it  before  oonsistod,  iiito  a  posterior  and  an  anterior  row.  The  posterior 
tow,  by  repeated  cell-division,  form  the  membrane,  which  when  fully  develdped, 
oonsisti  of  smaU  polygonal  cells ;  the  anterior  row  of  cells  generally  undergo  no 
farther  division,  but  increase  in  length  as  the  thallus  becomes  broader,  so  that 
they  eventually  appear  as  IcHig  narrow  cells  forming  the  lateral  '*  veins  *'  which 
are  in  the  older  portions,  like  the  axis,  cut  into  axial  and  pericentral  cells  d.  The 
apical  cell  of  each  lateral  **  vein,''  by  segmentation,  adds  to  its  length  o.     x  800. 


*  '  Cbntributioncs  ad  Algologiam  et  Fungologiam,'  4to,  Norimbergii,  1874-5. 
t  *  Nereis  Boreali- Americana, '  4to,  New  York,  1858. 
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frequently  in  specialized  adjacent  cells^  which  with  the  trichophoie 
and  trichogyne  collectively  constitnte,  hefore  fertilization  the 
procarpf  and  after  fertilization  the  cystocarp.  The  discovery  of 
this  very  remarkable  and  complicated  reproductive  apparatos  is 
due  to  the  extensive  researches  of  Dr.  Bomet  and  M.  Thnret,* 
whose  magnificent  illustrations  and  lucid  descriptions  leave  little 
more  to  he  expected  in  connection  with  the  reproduction  of  the 
Florideee.  In  Agardh's  latest  work  on  -4Z^«,t  Porphyra,  Erythro* 
trichiay  Chniotnehum,  and  Bcmgia,  genera  previously  classed  with 
tiie  Fhridete,  are  included  in  the  Ulvaeese,  one  leading  character- 
istic of  which  is  the  possession  of  true  zoospores.  From  this  it 
appears  that  he  does  not  admit  Berthold's  statement  t  that  the 
species  of  Porphyra  possess  a  trichogyne  and  trichophore^  the 
latter  eventually  forming  the  cystocarp. 

The  genus  Chantransia  as  defined  by  Thuret^  contained  both 
marine  and  fre^-water  types,  frequently  to  be  met  with  growing 
on  other  algaa,  under  the  form  of  minute  tufts  or  velvety  fringes, 
and  characterized  mostly  by  the  monotypic  structure  of  the  vege- 
tative parts ;  but  a  more  extended  and  critical  examination  has 
shown  that  only  two  of  the  supposed  species  possess  antheridia, 
trichogvnes,  and  cystocarps ;  one  fresh-water,  C.  investiens  Lenor., 
made  tne  type  of  a  new  genus,  Bcdbianiay  by  Sirodot ;  the  other  a 
marine  species,  0.  coryfnhosa  Bomet,  which  is  therefore  the  only 
true  OharUrarma.  It  has  been  shown  by  Sirodot  §  that  many  of 
the  fresh-water  organisms  formerly  included  under  Chantransiay 
are  nothing  more  than  the  prothaUoid  stages  of  various  species  of 
Batrachoy[>ermum,  a  genus  of  fresh-water  algsa  belonging  to  the 
Floridese^  and  morphologicaUy  but  little  above  Ghantrarma. 

It  is  interesting  in  connection  with  the  development  of  the 
organs  of  reproduction  characteristic  of  the  Florideas^  to  note  that 
in  the  genus  Chcmtransia,  where  they  first  appear,  out  of  numerous 
forms  which,  as  already  explained,  from  an  examination  of  the 
vegetative  parts  alone,  appear  to  be  good  members  of  the  genus, 
only  two  have  succeedecl  in  producing  sexual  organs ;  ike  rest 
after  remaining  some  time  as  asexual  forms,  give  origin  as  it  were 
to  a  sexual  veneration  in  BcUrachospertnvmy  whose  reproductive 
organs  dosdy  resemble  those  met  with  in  Ghaniransia  and 
Baibianta,  but  in  this  second  generation  the  vegetative  part  has 
become  rather  more  complex. 

A  repetition  of  what  has  been  described  is  met  with  in  OaUi- 
ihamnion,  a  typical  Floridean  genus  in  its  most  perfect  develop- 

♦  "Eecherohee  but  lajfifoondation  des  Florid^es,**  Ann.  8ci.  Nat,  vii.  (1867). 
*  Notes  Algologiques/  faso.  i,  ii.,  Paris,  1876-8. 
^^   t  "  Til  Algernes  Systematdk,"  Lnnds  Arsskrift,  xix.  (1 882-83)  1 77  pp.  and  4  pis. 

}  Mittheil.  ans  der  Zoolog.  Station  zu  Neapel,  iii.  (1882)  pp.  393-536,  3  pis. 

§  **  Observations  snr  le  d^veloppement  des  alguee  d'eau  douce  composant  le 
genre  Batracbospermnm/'  Bull.  Soc.  Bot.  France,  xxii.  (1875). 
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ment ;  but  towards  the  base  of  the  genus  we  hare  0,  rothU^  in 
which  antheridia  and  cystocarps  are  unknown,  but  characteristic 
tetragonidia  (=  tetraspores)  are  present ;  yet  lower  down  we  meet 
with  plants  agreeing  exactly  in  thalltis  stmcttire  with  C.  roOUif 
but  without  cystocarps,  and  instead  of  producing  tetragonidia^  we 
find  undivided  gonidia  produced  in  cells  terminating  lateral  branches, 
and  occupying  exactly  the  same  position  as  the  tetragonidia  in 
C.  rothit.  The  species  with  undivided  gonidia  and  no  s^nud 
organs,  including  the  old  GalliOuimnion  virgattUum  of  Hurvey, 
and  others,  now  constitute  the  genus  TrefUepohUa.  The  asexual 
or  Ghaniraneia  stage  of  Ba^rachoy>ermum  can  reproduce  itsdf  for 
several  generations  by  sporules,  and  continues  to  do  so  when 
growing  in  dark  or  shaded  situations,  while  the  sexual  or  BcUrO' 
ehospernvum  stage  is  mostly  produced  when  growing  in  the  li^i 
On  this  account  it  is  difficult  to  demonstrate  the  genetic  connection 
between  the  two  stages,  which,  however,  has  been  done  by  Sirodot  ^ 
in  several  species,  and  he  considers  it  as  a  true  example  of  alterna- 
tion of  generations.  This  of  course  depends  on  the  author's  defini- 
tion of  that  term ;  it  is  certainly  not  m  any  sense  an  example  of 
alternation  of  generations  as  d^ed  by  Sachs,t  where  during  the 
entire  course  of  development,  the  plant  starts  twice  from  a  smgle 
cell ;  the  first  or  sexual  stage  from  the  germination  of  a  spore,  the 
second  asexual  stage  from  the  oospore.  In  Batr<yihoepermvm^ 
the  sexual  stage  is  developed  last,  and  not  from  a  single  cell  pro- 
duced by  the  Ghcmtranaia,  but  as  a  direct  vegetative  continuation 
of  the  latter.  It  illustrates  what  Sachs  terms  ^'alternation  of 
ax6B."t  The  oospore  produced  by  the  Batrachoepernvum  stage, 
never  reproduces  itself  directly,  but  on  germination,  gives  origin  to 
a  minute  cushion  of  polyhedral  cells,  which  Sirodot  terms  the 
prothallus,  and  without  developing  furtiier,  can  reproduce  itself  by 
sporules.  Sooner  or  later  it  generally  gives  ongin  to  branched 
filaments  which  develope  into  the  Gha/ntramia  condition,  this  in 
turn  can  produce  itseu  by  sporules;  if  vegetative  development 
proceeds  further,  the  sexufu  or  Batraehoaperrmfm  sta^  results. 

A  well-developed  apical  cell  is  always  present  m  Fhrideas^ 
which  in  the  simpler  forms  is  large,  cylindrical,  and  with  a  rounded 
anterior  end.  Tnis  mother-cell  is  divided  into  two  daughter-cells 
by  a  straight  or  slightiy  curved  septum,  transverse  to  the  axis  of 
growth,  the  apical  portion  growing  until  it  equals  its  mother-cdl 
in  size,  when  division  again  takes  place  in  the  same  manner. 
When  the  thallus  consists  of  a  single  row  of  superposed  cells,  the 
segment,  or  posterior  daughter-cell  is  at  first  disc-shaped,  the  two 

*  **  Lee  Batraohoepermes,  organiBation,  fonctions,  ddveloppement,  classifica- 
tion," BuU.  Soc.  Bot  France,  xxxi.  (1884). 

t  *  Text-Book  of  Botany,*  second  English  ed..  1882,  p.  228. 
X  Tom.  cit,  p.  228. 
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principal  walls  being  flat  and  parallel  to  each  other,  and  the  enter 
wall  cylindrical 

In  Ihe  more  highly  deyeloped  forms,  the  apical  cell  is  smaller 
than  in  the  simpler  species,  the  usual  shape,  as  seen  from  aboye, 
being  that  of  a  transyerse  section  of  a  bi-conyex  lens ;  sometimes 
the  two  &ce6  are  equally  curved,  as  in  Bhodymenia  laciniata ; 
generally  the  antenor  wall  is  more  oonyex  than  the  posterior. 
The  segment  is  watchglass-shaped  with  the  concaye  wall  next  the 
base  of  the  apical  cell ;  this  segment  by  subdiyision  giyes  origin  to 
the  mass  of  cells  forming  the  thallus.  The  mode  of  segmentation 
characteristic  of  vascular  cryptogams,  in  which  several  daughter- 
cells  of  equal  value  are  simultaneously  cut  off  from  the  apical  cell, 
does  not  occur  in  this  group,  although  when  growth  is  very  active 
the  segment  is  so  soon  cut  up,  that  its  components  present  the 
appearance  of  having  been  directly  cut  off  from  the  apical  cell ; 
but  later  in  the  season,  when  cell-development  is  somewhat  retarded, 
the  segment  can  be  seen  intact.  In  all  cases  when  the  thallus  is 
compel  of  more  than  single  rows  of  cells,  the  segment  first 
divides  into  an  axial  cell,  surrounded  by  a  varying  number  of 
pericentral  cells ;  these  last,  owing  to  the  watchglass  shape  of  the 
segment,  stand  at  a  higher  level  than  the  apical  cell,  which  thus 
becomes  buried  in  the  surrounding  tissue,  consequently  the  organic 
apex  or  growing  point  is  much  below  the  geometric  apex  of  the 
thallus.  The  species  of  Chondriopm  and  Laurenoia  illustrate  this 
mode  of  growth,  which  also  occurs  in  some  monosiphonous  genera 
as  Batraehospermum  and  Salwims,  where  the  last  whorl  of  branches, 
which  are  lateral  extensions  of  the  segment,  arch  over  the  apical 
cell.  CaUithamnion  rosema  and  C.  polyapermum  present  the 
peculiarii^  of  having  two  distinct  methods  of  segmentation  of  the 
apical  cell,  which  m  the  main  axis  is  cut  into  two  daughter-cells  by 
a  septum  inclined  at  an  angle  of  45"^  to  the  axis  of  growth  ;  the 
septa  are  all  in  the  same  plane,  but  slope  alternately  to  right  and 
left,  so  that  the  cells  just  below  the  growing  point  are  more  or  lees 
triangular  in  shape,  and  the  septa  form  a  zigzag  line ;  as  the  cells 
increase  in  size,  the  triangular  form  is  lost,  and  at  some  distance 
behind  the  apex  they  are  cylindrical  and  the  septa  transverse.  In 
aU  the  brancnes  the  segments  are  cut  off  by  septa,  which  are  from 
the  first  at  right  angles  to  the  axis  of  growtL 

Branches  originate  either  by  lateral  budding  or  by  division  of 
the  apical  cell.  The  first  method  is  most  general,  ike  branches 
shovnng  as  minute  protuberances  from  the  segment,  as  in  PtUota 
eUgans  and  Gystomnivm  pv/rpvrascenSy  or  more  frequently  from 
a  cell  further  back,  as  in  Ahnfeldtia  plicata  and  Plocamium  cocci- 
neum-  All  species  with  a  flattened  thallus  appear  to  branch  by  this 
method.    According  to  Sachs*  the  lateral  branches  show  as  promi- 

*  *  Text-Book  of  Botany/  second  English  ed.,  1882,  p.  140,  %.  108. 
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nences  on  the  apical  cell  in  StypoeauUm  seoparium.  Division  of 
the  apical  cell  occurs  in  some  highly  differentiated  genera  as  Cera-- 
mium,  Pandorea^  and  Dasya.  Branches  always  ori^nate  directly 
from  axial  cells,  and  even  when  the  axis  is  polysiphonous  and 
densely  corticated,  their  organic  connection  with  ami  cells  can  he 
demonstrated.  Sometimes,  as  in  Dasya  coeoinea,  adventitions 
branches  are  present  which  originate  m)m  cortical  cells.  These 
paresent  the  appearance  of  hairs  and  consist  of  a  single  row  of  cells. 
When  an  apical  cell  is  about  to  divide  to  form  two  branches,  imme* 
diately  after  a  daughter-cell  has  been  cut  off,  and  while  the  apical 
cell  is  still  small,  it  is  divided  into  two  equal  portions  by  the  appear- 
ance of  a  septum  in  the  direction  of  the  axis  of  growth  of  the 
branch.  If  tne  branches  are  all  developed  in  one  plane,  this  septum 
is  at  right  angles  to  the  plane  of  the  branches ;  but  when  they  are 
arranged  in  a  spiral,  the  septum  is  at  right  angles  to  the  plane  of 
the  branch  immediately  below.  After  the  formation  of  the  vertical 
septum  in  the  apical  cell,  the  two  daughter-cells  commence  growth, 
but  there  is  no  connection  between  the  origin  of  branches  and  their 
ultimate  arrangement.  If  the  two  cells  develope  at  the  same  rate, 
and  diverge  at  equal  angles  from  the  direction  of  the  podium  from 
which  they  originate,  a  dichotomy  is  the  result,  as  may  be  seen  in 
Pandorea  traversii,  and  sometimes  in  Dasya  coceinea.  If  one  cell 
grows  more  vigorously  than  the  other,  and  in  the  same  direction  as 
the  podium,  the  other  growing  at  an  angle,  and  resembling  a  lateral 
branch,  a  svmpodial  arrangement  results,  as  is  usual  in  Dasya 
eoccinea.  When  branches  originate  as  lateral  protuberances  tne 
ultimate  arrangement  may  be  dichotomous,  as  m  Ccdlithamnion 
eorymbosum;  sympodial,  in  C.  tetragonum;  or  monopodia!  in 
C.  polyspermvm,  depending  on  the  relative  development  and  direc- 
tion t^en  by  the  branch  and  the  axis  from  whicn  it  spring.  In 
the  filamentous  members  of  the  Floridem,  in  which  the  axial  cells 
remain,  '^  protoplasmic  continuity,"  which  is  so  conspicuously 
developed  m  the  group,  enables  an  observer  to  ddtermine  witn 
certainty  the  mode  of  origin  of  any  branch,  even  when  fully 
developed,  depending  on  the  number  and  arrangement  of  the  threads 
of  protoplasm  connecting  the  protoplasts  of  adjoining  cell&  When 
the  branch  originates  as  a  lateral  protuberance,  the  curved  septum 
that  cuts  it  off  from  the  parent  cell  is  pierced  by  one  protoplasmic 
thread,  which  connects  the  protoplasm  of  the  one-celled  branch 
with  that  of  its  mother-cell.  This  one-celled  branch  is  an  apical 
cell,  from  which  in  due  course  is  cut  off  a  segment.  This  seg- 
ment constitutes  the  basal  cell  of  the  new  branch,  and  is  never 
connected  bv  protoplasmic  threads  with  more  than  two  cells,  the 
one  from  wnich  it  was  segmented  below,  and  the  one  cut  off  from 
it  above.  When  branches  originate  from  the  division  of  an  apical 
cell,  the  two  sister  cells  resdting  from  the  formation  of  a  vertical 
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septnm  in  the  apical  cell,  are  connected  laterally  by  a  protoplasmic 
thread  passing  through  the  vertical  septum.  Each  is  the  apical 
cell  of  a  new  branch,  which  eventually,  owing  to  the  appearance 
of  a  transverse  septum,  is  cut  up  into  a  segment  and  an  apical 
cell.  Each  segment  forms  the  basal  ce]^  of  a  new  branch,  and  is 
joined  to  three  other  cells  by  protoplasmic  threads;  to  its  sister 
basal  cell,  laterally;  to  the  c^  bdow,  firom  which  it  was  seg- 
mented, and  to  the  cell  above,  which  is  the  second  cell  of  the  new 
branch. 

The  wall  in  young  cells  consists  at  first  of  pure  cellulose,  and 
remains  as  such  until,  owing  to  surface  growtb,  the  cell  has  in- 
creased considerably  in  size.  Surface  growth  is  rarely  uniform  over 
all  points  of  a  cell-wall,  and  as  a  rule  is  much  more  vigorous  in 
the  direction  of  the  axis  of  growth  than  transverse,  bo  that  a  cell 
originally  presenting  the  appearance  of  a  disc  much  broader  than 
long,  becomes  not  un£requently  ten,  or  even  twenty  times  as  long  aa 
broad.  When  pericentral  cells  are  cut  off  from  an  axial  cell  by 
vertical  septa,  they  grow  most  in  the  same  direction  as  the  latter, 
and  usually  at  the  same  rate,  thus  giving  origin  to  a  stem  oom- 
posed  of  &scicle6  of  superposed  cells  of  equal  length,  as  in  the  genus 
JPolysiphonia ;  but  when  branches  spring  from  an  axis  their  com- 
ponent cells  increase  most  in  the  direction  taken  by  the  new  grow- 
ing point,  which  may  be  at  right  angles  to  that  of  the  parent  stem. 
Cortical  cells,  or  those  developed  for  the  purpose  of  adding  to  the 
substance  of  the  axis^  differ  in  origin  from  branches  which  form  new 
axes.  The  latter  appear  as  protuberances  before  separation  from 
the  mother-cell  by  a  s^tum,  while  the  first  indication  of  cortical 
cells  is  the  presence  of  curved  septa,  cutting  off  portions  of  tiie 
mother-ceU,  soon  after  its  segmentation  firom  the  apical  cell  This 
mode  of  cortical  cell  development  can  be  well  studied  in  the  genus 
Polysiphonia. 

In  some  instances  the  cortication  of  the  stem  is  due  to  adpressed 
branches,  as  in  the  genus  Ceramittm,  where  the  stem  consists  of  a 
single  row  of  superposed  cells.  From  the  anterior  end  of  each  cell, 
as  in  Batrachospermumy  a  whorl  of  branches  originate,  which 
instead  of  developing  in  a  normal  manner,  and  leaving  the  stem  at 
an  angle,  remain  adpressed  to  it,  and  by  cell  development  cover  it 
more  or  less  completely.  In  Batraehoy)ermum  the  whorled 
branches  spread  more  or  lees  at  right  angles  to  the  stem,  but  the 
secondary  branch  which  springs  from  the  basal  cell  of  each  of  the 
whorls  of  branches,  grows  downwards  and  is  closely  adpressed  to 
the  stem.  These  oorticating  branches  continue  to  grow  downwards 
until  they  reach  the  base  of  the  stem  or  nearly  so,  where  they  act 
as  rhizoids,  and  assist  in  fixing  the  plant,  so  that  towards  the  base 
the  st^n  of  an  old  plant  is  densely  corticated,  whereas  near  the 
growing  point  the  adpressed  branches  may  be  seen  starting  from 
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the  basal  cells  of  the  branches,  and  not  haying  yet  reached  the  next 
whorl  of  branches  below,  between  which  they  pass  in  their  down- 
ward growth.  In  some  species  these  corticating  branches  them- 
selves branch,  the  ultimate  branches  developing  at  right  angles  to 
the  stem,  and  presenting  the  appearance  of  Imirs.  In  the  genus 
Crotumia,  this  mode  of  cortication  is  yet  more  complex.  A  third, 
and  by  hx  the  most  universal  method  of  cortication  results  from 
branches  which  spring  from  axial  cells  in  a  scattered  or  whorled 
manner,  becoming  densely  corymbose  and  of  equal  length,  the  cells 
decreasing  in  size  from  the  bs^  to  the  tips  of  the  branches.  The 
cells  of  adjoining  branches  are  agglutinated  together,  so  that  a 
dense  continuous  pseudo-parenchymatous  cortex  of  small  closely- 
packed  cells  results,  the  interior  of  the  thallus  consisting  of  com- 
paratively tew  large  cells.  This  type  of  cortication  is  well  shown 
in  the  genera  CaidocanthuSf  Hatymenia,  and  GloiodphonicL 

The  growth  in  diameter  of  ceUs  is  generally  uniform  when 
free  from  pressure  and  not  giving  origin  to  lateral  branches,  and 
the  transverse  section  circular,  while  the  zone  of  growth  that  adds 
to  the  length  of  the  cell  may  be  most  vigorous  near  the  posterior 
end,  as  in  the  genus  Cerarmvm^  where  the  axial  cells  when  young 
are  thin  discs,  from  the  anterior  margin  of  which  are  cut  off  the 
cortical  cells,  the  naked  portion  below  increasing  much  in  length, 
while  no  increase  in  the  length  of  the  cell  takes  place  anterior  to 
the  origin  of  the  cortical  cells.  In  the  genus  Pdysiphonia  growth 
is  uniform  or  nearly  so  throughout  the  entire  length  of  the  cell^ 
which  is  also  disc-shaped  at  first,  and  soon  segmented  into  an  axial 
surrounded  by  cortical  or  pericentral  cells,  the  protoplasts  being 
connected  bj  well-defined  threads  of  protoplasm.  Alter  having 
attained  theur  fuU  size  the  connecting  threaos  are  seen  to  occupy 
the  central  portion  of  the  len^h  of  the  oeUs,  showing  an  eq^ual 
rate  of  growth  in  length  anterior  and  posterior  to  what  was  on^- 
nally  the  middle  of  the  length  of  the  cell.  The  first  differentiation 
observable  in  the  cellulose  of  external  cells  is  the  formation  of  a 
cutide,  which  in  the  fully  developed  plant  can  be  shown  to  exist  as 
a  continuous  peUide  investing  every  part.  It  resists  for  a  long 
time  the  action  of  acids  and  fdkalies,  and  when  treated  with  chlor- 
iodide  of  zinc  or  sulphuric  acid  and  iodine,  assumes  a  brown  or 
yellowish  colour.  Sur&ce  growth,  or  increase  in  size  of  the  cell- 
wall,  appears  to  be  due  to  intussusception,  as  micro-chemical  tests 
show  a  uniformity  of  composition  throughout ;  but  the  thickening 
of  the  cell-wall,  so  conspicuous  in  many  seaweeds,  is  clearly  due  to 
apposition,  the  cell-wall  when  young  changing  to  a  bright  blue 
when  treated  with  sulphuric  acid  and  iodine,  but  as  the  w^ 
increases  in  thickness  the  innermost  and  last  added  portion  alone 
shows  this  reaction,  the  outer  portion  becoming  brown  or  reddish, 
gradually  passing  into  blue  as  it  approaches  the  insida     Worms- 
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Jdoldia  sangvdnea  is  fityoxirable  for  this  experiment.  The  cell- wall 
in  yonng  Im-like  portions  of  the  thaUns  being  thin^  while  the  older 
axifd  pu-ts  have  the  walls  mnch  thickened  and  exhibiting  very 
clearly  lines  of  stratification  and  striation.  An  additional  proof  in 
fiBtYOur  of  the  thickening  being  due  to  apposition,  is  met  with  in 
Ceramivm  rtiyrvm^  Pdysiphmiafasfigiata^  and  oiher  species  of 
the  same  genns,  where  the  axial  cell,  after  a  certain  amount  of 
surface  growth,  is  cylindrical  with  flat  ends,  the  diameter  of  the 
posterior  end  being  often  slightly  greater  than  that  of  the  body  of 
the  cell,  owing  to  a  slight  contraction  of  the  cylindrical  outer  wall. 
This  contraction  leaves  a  little  channel  inside  the  base  of  the  cell, 
and  portions  of  the  protoplasm  which  occupy  this  channel  are  cut 
o£f  from  the  rest  by  the  tnickening  matter  subsequently  deposited, 
which  does  not  in  all  places  follow  the  indenture  of  the  wall. 
These  isolated  portions  of  protoplasm,  by  subsequent  growth,  burst 
through  between  the  pericentral  cells  and  form  irregular  cortical 
cells  on  the  sur&ce  of  the  stem.  In  most  seaweeds  portions  of 
the  thickened  cell-walls,  more  especially  in  the  younger  parts, 
become  resolved  into  mucilage,  which  in  species  with  a  fleshy 
thallus,  cements  cells  together  that  were  otherwise  firee  from  eacn 
other,  so  that  a  transverse  section  presents  the  appearance  of  com- 
pact cellular  tissue.  It  is  due  to  the  presence  of  this  mucilage  that 
most  algSB  adhere  so  firmly  to  paper  when  dried. 

In  the  simpler  green  seaweeds  belonging  to  Harvey's  Ohloro- 
y>ermem,  illustrated  by  such  genera  as  Plmrococcus  and  Ukeocapsa, 
we  have  probably  the  prototypes  of  existing  vegetation.  In  such 
the  mode  of  reproduction  is  vegetative,  and  efiected  by  fission,  the 
entire  mass  of  the  individual,  after  reaching  a  given  stage,  break- 
ing up  into  a  definite  number  of  pieces,  frequently  four,  each 
capable  of  assimilating  food  until  it  reaches  the  size  of  its  parent, 
when  fission  is  repeated.  This  mode  of  reproduction  is  also 
characteristic  of  the  lowest  forms  of  animal  lifa  It  is  interesting 
to  note,  that  in  those  organisms  where  reproduction  is  effected  by 
fission,  there  is  no  provision  for  death,  as  generally  understood.  A 
Pleurococctis  after  having  performed  all  me  chemical  and  physical 
functions  necessary  for  the  perfect  developement  of  the  species, 
loses  its  individuality  when  fission  takes  place,  but  all  the  material 
appropriated  by  life  is  retained,  each  succeeding  generation  reducing 
the  limited  supply  of  available  food  capable  of  being  converted  into 
its  own  substence.  The  false  start  made  by  the  newly-evolved 
force  life,  which  would — if  this  primary  idea  of  vitalizing  and  re- 
taining in  that  condition  all  available  material  had  been  adhered  to 
— have  resulted  in  its  own  extormination  on  the  exhaustion  of  the 
already  existing  supply  of  food,  was  corrected,  and  the  continuance 
of  life  for  an  indefinite  period  secured,  so  far  as  depends  on  the 
presence  of  an  inexhaustible  supply  of  food,  by  the  evolution  of  a 
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second  type  of  reprodnotion  which  manifeeted  itself  in  some  of  the 
species  of  the  same  primitiye  family  of  plants,  by  which,  after  a 
hmited  period  of  existence  as  an  indiyidnal,  the  smn  total  of  forces 
constituting  its  life  became  concentrated  in  a  small  portion  possess- 
ing the  power  of  reprodacing  its  like,  the  greater  bulk  of  the 
indiyidnal  dying,  becoming  rednced  to  its  elements,  and  soon  ready 
to  be  used  again  as  food  by  succeeding  generations. 

This  second  form  of  reproduction  rendered  possible  cross-fertili- 
zation, which  has  proyed  to  be  a  prime  &ctor  in  enabling  life  to 
eyolve  from  primitiye  types,  through  its  yarious  phases  up  to  existing 
forms.  Sexual  differentiation,  and  the  yarious  conmyances  for 
preyenting  self-fertilization,  and  at  the  same  time  fEtyourinff  cross- 
fertilization,  which  haye  been  brought  so  prominently  before  the 
public  in  connection  with  flowering  plants,  and  popularly  beUeyed 
to  be  peculiar  to  the  higher  forms  of  life,  are  to  be  met  with 
in  the  yarious  groups  of  algae ;  the  structural  differences  in  this 
matter  between  algSB  and  phanerogams  being  the  result  of  the 
markedly  different  conditions  under  which  they  respectiyely  exist. 
Algae,  in  common  with  all  cryptogams,  depend  on  water  as  the 
motor  agent  by  which  the  union  of  the  two  bodies  connected  with 
sexual  reproduction  is  effected;  consequently  the  yarious  struc- 
tures that  enable  flowering  plants  to  utilize  the  wind  or  insects 
as  agents  in  transporting  the  pollen  to  the  stigma  are  absent 
£rom  the  former. 

In  algae,  again,  we  trace  the  eyolution  from  primitiye  isolated 
unicelluhur  forms,  as  EremospTissra,  to  the  more  complicated  multi- 
cellular types,  illustrated  by  the  brown  and  red  seaweeds,  showing 
marked  mnerentiation  and  mvision  of  labour,  through  the  numerous 
stages  of  cell-colonies  composed  of  unicellular  organisms  each 
retaining  its  original  morphological  and  physiological  charactenstios, 
but  mecmnically  held  together  by  mucus.  In  the  Florideae,  if  we 
except  a  few  minute  parasitic  forms  included  by  Beinsch*  on  account 
of  their  red  colour,  all  the  members  are  multicellular,  but,  as 
described  aboye,  consist  in  the  simplest  types  of  threads  composed 
of  a  single  row  of  cells  placed  end  to  end.  In  addition  to  the 
sexual  reproductiye  organs,  a  yery  characteristic  and  more  uniyersal 
y^etatiye  method  occurs,  consisting  of  the  contents  of  certain  cells 
braEkking  up  when  mature  into  four  portions,  hence  known  as 
tetraspores  or  tetragonidia.  It  is  remarkable  that  the  exact  method 
of  renroduction  characteristic  of  the  lowest  forms  of  plant  hfe 
should  reappear  in  this  highly  deyeloped  family  and  its  near 
rdation  Dietyotese,  after  haying  been  superseded  in  the  higher 
green  and  in  all  the  brown  seaweeda  Tetrasporio  indiyiduals  are, 
with  yery  rare  exceptions,  distinct  from  those  bearing  sexual  organs. 

*  Beinsch,  torn.  cii. 
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Farlow  and  Bornet  mention  a  few  species  in  which  individnals  have 
been  met  having  both  kinds  on  the  same  individual,  and  we  once 
found  a  single  plant  of  Polysiphonia  hyssoides  bearing  well- 
developed  tetraspores  and  oysto^rps.  Some  algologists  in  de- 
scribing the  species  included  under  Palmdlacem  and  other  primitive 
famiUes,  use  the  term  ''  multipUcation "  to  denote  what  we  have 
termed  vegetative  reproduction,  and  "  propagation  "  when  reproduc- 
tion is  effected  by  specialized  portions,  sexual  or  otherwise,  hence 
we  presume  the  terms  would  be  equallv  applicable  to  define  the  two 
methods  of  reproduction  met  with  in  the  Tlorideae. 

In  a  carpological  arrangement  FloridesB  stand  at  the  head  of 
the  algal  family  although  Qie  vegetative  parts,  as  a  rule,  are  lees 
developed  than  in  the  brown  seaweeds  belonging  to  Fueacese  and 
LaminarieaB, 

The  following  are  the  most  marked  types  of  thallus  develop- 
ment met  with  in  Floridese. 

1.  When  the  substance  and  outline  depend  entirely  on  the 
development  of  branches  of  definite  growth,  springing  in  a  whorled 
or  scattered  manner  &om  axial  cells ;  these  branches  are  of  equal 
length  and  densely  corymbose  at  the  tips,  which  are  cemented 
together,  forming  a  false  parenchymatous  tissue  towards  the 
sur&ce  of  the  i£allus,  the  interior  remaining  spongy.  If  the 
branches  all  develope  equally  a  cylindrical  thaQus  results,  but  if 
^owth  is  unequal  and  most  pronounced  in  one  plane,  a  flat  thallus 
IS  produced.  The  flattened  thallus  is  always  evolved  from  a 
cylindrical  type,  in  other  words  the  mode  of  branch  arrangement 
observable  in  a  flat  thallus  can  always  be  met  with  in  a  less 
differentiated  manner  in  the  cylindrictd  stage,  and  connecting  the 
two  there  is  every  transition. 

The  following  genera  illustrate  the  sequence  of  development  of 
this  type: — 

Batrae?io8permiim,  branches  in  whorls,  equally  developed, 
whorls  distant. 

Crouania  {schowibcd  Thur.),  branches  in  approximate  whorls^ 
but  not  agglutinated  t<^ether. 

Calosipnonia  (finisterrse  Crouan),  whorls  equally  developed 
and  approximate,  the  external  cells  agglutinated  together  and  form- 
ing a  continuous  cylindrical  thallus.  In  the  above  example  the 
branches  spring  from  a  single  row  of  axial  cells ;  in 

Soliena  (chordalis  J.  Ag.)  the  thallus  is  cylindrical  as  in 
CcUosiphonia,  but  instead  of  a  single  axial  row  of  cells  there  are 
several  rows,  from  which  the  brancnes  spring. 

Polyeodia  shows  the  transition  from  a  cylindrical  to  a  flattened 
thallus.  The  branches  originate  from  a  single  axial  row  of  cells ; 
but  the  lateral  branches  grow  much  longer  than  the  anterio-pos- 
terior  ones,  producing  a  thallus  with  a  more  or  less  compressed 
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or  elliptical  outline  in  section,  whereas  in  Halymenia  and  numerous 
other  genera,  the  thallus  is  hroad  and  membranaceous,  owing  to 
excessive  development  of  the  lateral  branches. 

2.  In  the  second  type  the  substance  of  the  thallus  does  not 
depend  on  the  presence  of  branches,  but  on  a  definite  number  of 
pericentral  cells  or  siphons,  which  are  cut  off  from  the  axial  cells  by 
curved  tangential  septa.  These  grow  at  the  same  rate  as  the  axial 
cells,  so  that  the  thallus  consists  of  fiEiscides  of  superposed  ceUs  of 
equal  lengtL  In  some  species  a  second  set  of  irregular  corticating 
cells  are  present  outside,  and  alternate  with  the  siphons,  consisting 
of  adpressed  branches,  originating  at  the  nodes ;  sometimes  in  Poly- 
siphonia,  from  portions  of  protoplasm  imprisoned  by  the  apposition 
of  cellulose,  during  the  thickening  of  tne  cell-wall,  as  described 
above.  The  foUowmg  genera  illustrate  this  mode  of  thallus  forma- 
tion: Pdysiphoniay  Botitryohiay  Dasya.  When  flattened,  as  in 
Odonthalia,  the  fascicled  arrangement  is  masked,  owing  to  subse- 
quent growth,  but  the  typical  polysiphonous  structure  is  clearly 
seen  in  the  younger  portions. 

3.  In  a  thira  type  the  thallus  is  typically  flat  and  membra- 
naceous, resulting  from  the  branches  of  a  filamentous  thallus,  as  in 
CMUhamniony  being  connected  by  a  web  or  membrane  of  tissue. 
In  some  species  the  connecting  membrane  is  only  one  cell  thick,  in 
others  it  is  composed  of  several  layers  of  cells,  owing  to  subsequent 
oell-division  paiallel  to  the  surface.  In  most  species  the  evidence 
of  their  filamentous  origin  can  still  be  traced  in  the  so- 
called  ''veins"  in  the  membranaceous  thallus,  and  microscopic 
examination  dearly  shows  that  these  veins  ^ive  origin  to  the  cells 
which,  by  division,  form  the  flattened  portion.  The  arrangement 
of  the  veins  may  be  dichotomous  and  develope  into  a  flabellate  or 
irregularly  exjyanded  thallus,  as  in  Nitophyuum  and  CcdlophyUis ; 
or  pmnate,  as  in  Delesseria,  where  the  British  species  furnish  a  most 
interesting  sequence  from  the  filamentous  t).  angustissima  to 
D.  {Wormskioldia)  sanguinea,  where  each  portion  of  the  thallus, 
under  favourable  conditions,  resembles  an  obovate  or  oblong  leaf, 
from  four  to  seven  inches  long,  with  a  strong  midrib,  giving  oS 
secondary  and  tertiary  veins  corresponding  to  the  cell  traces.  A 
further  proof  of  the  statement  as  to  the  evolution  of  the  membrana- 
ceous genera  mentioned,  as  weU  as  others,  from  filamentous 
ancestors,  is  the  fact  well  known  to  algologists,  that  the  form  and 
expansion  of  the  thallus  in  this  type  is  one  of  the  most  untrust- 
worthy of  characters ;  a  weU-selected  series  of  most  spedes  illus- 
trating a  transition  from  filamentous  to  broadly  expanded  forms ; 
and  further,  it  is  by  no  means  unusual  to  meet  with  the  various 
transitions  on  the  same  thallus,  as  shown  in  Harvey's  figure  of 
Halymenia  liguUUa  Ag. 
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SUMMARY 

OF  GfUBBEMT  BX8EAB0HBS  BBLATING  TO 

ZOOLOGY    AND    BOTANY 

(principally  InvertebrcUa  and  Oryptogamia)^ 

MICROSCOPY,   &o., 

INCLUDING  ORIGINAL  COMMUNICATIONS  FROM  FELLOWS  AND  OTHERS/ 


ZOOLOGY. 

A.    VEBTEBRATA :— Embryology,  Hiatolo^,  and  General. 

a.  Bmbryoloffy.f 

Spermatogenesis  in  Hammals.) — ^Herr  0.  Benda,  continiiing  his 
account  §  of  mammalian  spermatogenesis  (which  is  in  essential  agree- 
ment with  that  lately  given  by  Mr.  H.  H.  Brown),  ||  discusses  the 
existence  of  an  internal  process  from  the  *'  supporting  cell."  The 
presence  of  a  single  process  he  regards  as  the  arti6cial  result  of  re- 
agents, but  affirms  the  existence  of  a  brush-like  bundle  of  fine  filaments 
with  which  the  young  sperms  become  connected.  He  describes  the 
elongation  and  subsequent  retraction  of  the  supporting  cell,  and  shows 
how  in  consequence  of  the  latter,  which  is  unusually  marked  in  the 
rat,  the  sperms  come  to  be  displaced  even  to  the  extent  of  reaching 
the  wall  of  the  canal. 

The  pointed  pole  of  the  young  sperm  represents  the  position  first 
connected  with  the  supporting  ceU,  and  towards  this  pole  the  nucleus 
moves,  exhibiting  a  cluromatin  body  which  points  in  the  same  direc- 
tion. The  behaviour  of  this  apical  knob  in  uniting  with  the  process 
of  the  supporting  cell,  and  the  further  modifications  of  the  sperm-cells 
are  briefly  described. 

Blastodermic  Vesicle  in  Mammals.^ — ^After  giving  a  brief  r^m^ 
of  Van  Beneden's  account  of  the  segmentation  of  the  rabbit's  ovum, 
and  referring  to  the  theories  of  various  writers  as  to  the  meaning  and 

*  The  Society  are  not  Intended  to  he  denoted  by  the  editorial  <*  we,"  and  they 
do  not  hold  themselves  responsible  for  the  views  of  the  authors  of  the  papers 
noted,  uor  for  any  claim  to  novelty  or  otherwise  made  by  them.  The  object  of 
this  part  of  the  Journal  Is  to  present  a  summary  of  the  papers  as  actually  publisliedL, 
and  to  describe  and  illustrate  Instruments,  Apparatus,  &c.,  which  are  either  new 
or  have  not  been  previously  described  in  this  country. 

t  This  section  includes  not  onlv  papers  relating  to  Embryology  properly  so 
called,  but  also  those  dealing  with  processes  of  Evolution,  Development,  and 
Bemoduction,  and  with  allied;  subjects. 

t  Arch.  f.  Anai  u.  PhysioL  (Physiol.  Abth.},  1886,  pp.  386-8. 

§  Gf.  this  Journal,  ante^  p.  209. 

II  Gf.  this  Journal,  v.  (1885)  p.  783. 

1  Scientif.  Proc  R,  Dublin  Soc.,  iv.  (1885)  pp.  536-45  (7  figs.). 
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use  of  the  ''  outer  layer  "  of  the  segmented  ovam,  Prof.  A.  C.  Haddon 
Buggeets  an  explanation  of  these  facts. 

The  '*  outer  layer  "  corresponds  to  the  non-embryonic  epiblast  of 
the  area  opaca :  the  middle  layer  of  the  blastoderm  is  the  embryonic 
epiblast,  and  the  deep,  flat  cells,  form  the  hypoblast  The  *'  blasto- 
pore "  of  Van  Beneden  indicates  in  .  an  exaggerated  manner  the 
separation  between  the  embryonic  and  non-embryonic  germinal  layers, 
since  the  blastoderm  has  smik  into  the  blastodermic  vesicle  owing 
to  the  absence  of  yolk. 

The  author  gives  a  series  of  woodcuts  of  hypothetical  mammalian 
eggs,  in  which  is  shown  the  manner  in  which  the  true  embryonic 
epiblast  (which  lies  at  first,  as  in  fowl's  egg,  on  the  surface  of  the 
yolk)  sinks  into  the  yolkless  vesicle;  the  non-embryonic  epiblast, 
which  has  now  extended  round  the  blastodermic  vesicle,  owing  to  the 
loss  of  yolk,  gradually  grows  over  the  in-sunk  embryonic  epiblast : 
the  stage  before  the  meeting  of  the  sides  of  the  embryonic  epiblast 
being  represented  by  the  stage  in  the  actual  mammalian  egg  when 
Van  Beneden's  ^*  blastopore  "  is  present.  The  cells  of  the  embryonic 
epiblast  now  arrange  memselves  in  a  definite  layer  below  the  non- 
embryonic  epiblast  or  covering  cells,  and  below  it  again  is  the 
hypoblast,  as  in  the  actual  mammalian  blastodermic  vesicle.  The 
segmentadon  of  the  mammal's  ovum  is  very  abbreviated;  the  first 
cleavage  fmrrow  demarcates  the  embryo  from  the  yolk-sac 

The  author  then  refers  to  the  researches  of  Agassiz  and  Whitman 
and  others  as  to  the  orientation  of  the  primitive  segmentation  spheres. 

In  the  marsupials  it  has  been  shown  that  the  subzonal  membrane 
of  the  yolk-sac  serves  to  attach  the  embryo  to  the  wall  of  the  uterus, 
either  by  vascular  villi  or  by  simple  amoeboid  processes  of  the  cells : 
so  in  the  rabbit  the  covering  cells,  or  non-embryonic  epiblast  of  the 
blastodermic  vesicle  (i.  e.  yo&-sac)  '*  form  the  first  adhesion  between 
the  ovum  and  the  parent." 

This  temporary  adhesion  in  the  Eutheria  is  later  on  replaced  by 
allantoic  villi. 

Homy  Investments  of  fhe  Eggs  of  ScTllium  stellare.* — ^Herr 
C.  F.  W.  Erukenberg  gives  a  full  account  of  his  experiments  on  the 
egg-shells  of  ScyUium  iteUare,  and  points  out  that  in  some  the 
substance  resembles  oowVhom  and  human  hair. 

0,  Hlstolosry-t 

Phenomena  of  fhe  Division  of  the  Cell-nucleus.) — M.  L.  Guignard 
directs  attention  to  some  of  the  phenomena  whidi  accompany  the 
division  of  the  nucleus  of  the  cell,  with  especial  reference  to  me  recent 
theories  of  M.  Degagny.  That  botanist  teaches  that  the  nuclei 
disappear  progressively  as  the  equatorial  zone  becomes  colourable. 
This  is  denied  by  M.  Guignard,  who  points  out  that  the  coloration 
of  the  equatorial  zone  is  due  not  to  nuclei  but  rather  to  tiie  cyto- 

*  MT.  Zool.  8tai  Neapel,  vi.  (1885)  pp.  286-96. 

t  This  section  is  limited  to  papers  relatiDg  to  Oells  and  Fibres. 

X  Comptes  Rendus,  cU.  (1886)  pp.  1036-8. 
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plaemio  granulations  which  play  an  important  part  in  tho  formation 
of  the  cellnlar  plate,  and  of  which  M.  Degagnj  makes  no  mention. 
The  figured  element  must  not  be  confounded  with  the  amorphous 
nuclear  fluid;  methylene-blue  is  not  a  suitable  substance  for  dif- 
ferentiating the  elements  which  enter  into  the  constitution  of  the 
nucleus  or  of  the  cell. 

Kew  Element  in  the  Blood.* — After  giving  his  own  observations 
on  the  *<  new  element "  of  the  blood,  for  which  he  adopts  the  name 
plague,  Mr.  G.  T.  Eemp  gives  an  historical  review  of  the  literature 
on  the  subject,  and  the  theories  as  to  the  origin  and  function  of  these 
plaques.  He  describes  their  histology  and  micro-chemistry,  and 
concludes  with  a  bibliography  of  the  subject. 

The  results  of  his  own  and  other  observations  he  summarizes  in 
the  following  words : — 

1.  In  addition  to  the  red  corpuscles  and  leucocytes,  the  blood 
normally  contains  a  third  histological  element,  the  plaques. 

2.  Although  strong  resemblances  exist  between  the  plaques  and 
the  other  histological  elements  of  the  blood,  there  is  not  yet  sufficient 
evidence  to  establish  a  genetic  connection.  We  are  therefore  obliged, 
for  the  present  at  least,  to  regard  the  plaques  as  independent 
elements. 

8.  When  the  blood  is  drawn  the  plaques  break  down  almost 
immediately.    This  is  not  true  of  any  o^er  element  in  the  blood. 

4.  The  breaking  down  of  the  plaques  is  intimately  connected,  in 
its  time-relations  at  least,  with  the  clotting  of  the  blood. 

5.  The  connection  between  the  breaking  down  of  tho  plaques  and 
the  coagulation  of  the  blood  is  not  histological,  but  chemical,  i.  e.  the 
plaques  appear  to  give  a  soluble  substance  which  is  active  in 
coagulation. 

6.  The  active  agent  in  question  is  most  -prohMj  fibrin-ferment, 

7.  Fibrin  is  deposited  histologically  independent  of  any  of  the 
cellular  elements  of  the  blood. 

8.  When  the  dot  is  very  scant,  fibrin  is  deposited  as  long,  needle- 
shaped,  <n78tal-like  bodies. 

Histology  of  Central  Kervous  System-f— Prof.  H.  Gierke  com- 
municates the  first  portion  of  a  research  on  the  histology  of  tho 
central  nervous  system,  which  consists  of  a  detailed  account  of  the 
supporting  substance  (^'Stiitzsubstanz")  in  which  the  nervous  elements 
are  embraced.  His  results  are  based  on  a  study  of  numerous  types 
from  fishes  upwards  to  man. 

L  Technical  Methodi. — (a)  For  the  indispensable  isolation  process 
Dr.  Gierke  recommends  extremely  dilute  chromic  acid  and  salts, 
Banvier's  **  alcohol  ^  tiers,"  but  especially  a  solution  discovered  by 
Landois,  consisting  of  (1)  neutral  chromate  of  ammonia,  5  gr. ;  ^2) 
phosphate  of  potassium,  5  gr. ;  (8)  sulphate  of  soda,  5  gr. ;  (4)  dis- 
tilled water,  100  gr.  (b)  For  staining,  he  found  carmine  by  far  the 
most  effective  colouring  substance,  in  the  common  associations  with 

♦  Btud.  Biol.  Laborat  Johns-Hopkins  Univ.,  iii.  (1886)  pp.  294-339  (1  pi.), 
t  Arch.  f.  Mikr.  Anat.,  xxt.  (1885)  pp.  441-554  (2  pis.). 
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ammonia,  or  with  almn,  or  with  a  sodic  base.  He  also  recommends 
strongly  Heidenhain's  badmatozylin.  (c)  Hardening  was  best  effected 
by  a  solntion  of  1^2^  per  cent,  double  ohromate  of  ammonia,  (d) 
Imbedding  cannot  be  in  any  way  satisfactorily  accomplished  by 
paraffin,  wax,  or  gam,  but  tike  celloidin  method  recommended  by 
Schiefferdecker  was  found  most  effective,  (e)  Dr.  Gierke  insists 
especially  on  the  necessity  of  having  fresh  material  and  thin  sections, 
and  attributes  many  discrepancies  of  result  to  the  absence  of  these 
essential  conditions.  After  noting  briefly  some  of  the  current 
descriptions  of  the  histology  of  the  centntl  nervous  system,  and 
emphasizing  especially  the  incorrectness  of  the  phrase  connective 
tissue,  so  often  applied  to  the  supporting  substance,  he  selects  as  most 
convenient  Yirchow's  term,  ''  neuroglia,"  including  in  that  both  the 
amorphous  ground-substance  and  the  definite  cellular  elements,  which 
togewer  form  the  matrix  in  which  the  nervous  elements  are  im- 
bedded. These  two  parts  make  up  the  whole  neuroglia ;  he  denies 
the  existence  of  elastic  fibres,  connective-tissue  fibrils,  free  nuclei,  &o. 
The  only  structures  which  occur  are  lymphoid  cells  which  have 
wandered  in,  or  embryonic  cells  which  have  persisted  unmodified. 

The  nuUrix. — The  ground-substance  or  amorphous  matrix  forms 
along  with  the  imbedded  cellular  elements  (1)  the  outer  and  inner 
enveloping  mass  of  the  central  nervous  system,  (2)  the  matrix  of  the 
grey  substance,  and  (8)  the  stronger  strands  penetrating  the  white 
substance.  In  the  grey  matter  the  ground-substance  is  abundant, 
varying  in  different  mammals  in  quantitative  development  apparently 
in  inverse  proportion  to  the  development  of  the  nervous  elements, 
i.e.  becoming  less  as  the  intelligence  increases.  It  is  uniform 
throughout,  homogeneous,  structuraLess,  transparent — a  soft  but  firm, 
not  fluid,  elastic  albimunoid  substance.  The  alleged  existence  of 
imbedded  molecules,  on  which  so  much  stress  has  been  laid  by  some, 
e.g.  Bindfleisch,  reMsts  on  a  misinterpretation  of  cross  sections  of 
fibres,  fibrils,  and  glia-oell  processes ;  the  granular  character  of  the 
ground-substance  described  by  even  such  accurate  observers  as  Henle, 
has  a  similar  explanation — ^the  granules  belong  to  the  glia-cells. 

CeUukar  demenU  of  the  neuroglia. — ^The  neuroglia-oells,  often 
ealled  spider-cells,  form  the  greater  part  of  the  neuroglia,  extending 
through  every  portion  of  the  matrix  and  forming  with  their  long 
uniting  processes  a  supporting  meshwork.  They  vary  extremely  in 
size,  form,  nature  of  processes,  and  even  in  consistence,  but  exhibit 
relatively  constant  characters  in  definite  localities. 

Pro^B$8e$. — There  are  no  glia-cells  without  processes,  and  though 
eells  with  only  one  do  rarely  occur,  there  are  usually  many  from 
each  cell.  In  the  white  substance  the  individual  processes  some- 
times interlace  before  breaking  up  into  extremely  fine  branches. 
The  marvellous  netwi^k  of  processes  is  even  narrower  and  finer  in 
the  ney  substance. 

farm  and  size  of  the  cetti. — The  cells  have  of  course  no  outer 
envelope  of  any  kind.  The  differences  in  size  are  extreme,  varying 
with  ibe  size  of  the  nucleus,  the  development  of  processes,  and 
the  d^gpree  of  homy  modification.    Two  prominent  types,  connected 
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indissolably  by  intermediate  forms,  are  distingaiBhable : — (1)  cells 
in  which  the  nucleus  is  relatively  very  large  and  often  indeed 
apparently  naked,  at  least  always  forming  the  chief  part  of  the 
cell;  from  the  nucleus  itself  or  from  the  little  protoplasm  round 
it,  a  few  processes  arise,  which  are  always  extremely  delicate  and 
branching;  these  cells  are  most  abundant  in  the  grey  matter. 
(2)  cells  in  which  the  nucleus  is  either  absent,  stunted,  or  ill- 
defined,  but  with  well-developed,  and  in  adults  well-comified  cell- 
bodies,  with  firm  and  numerous  processes.  The  di£ferenoes  between 
these  two  forms  are  described  in  great  detail. 

Oormfication, — Neurokeratin  was  described  by  Ewald  and  Euhne 
in  1877;  Gierke  has  shown  the  exact  mode  of  its  origin  from,  the 
gradual  comification  of  the  cells  and  their  processes.  In  its  study 
use  was  made  of  the  digestive  method  (with  pepsin  and  trypsin), 
whose  application  is  due  to  the  above-named  investigators.  While 
the  keratin-forming  process  advances  the  nucleus  degenerates,  gets 
smaller  and  crumpled,  and  finally  disappears  in  the  cell.  The 
further  this  degeneration  of  the  nucleus  has  advanced,  the  greater  the 
resistance  of  the  cell  to  acids  and  alkalies.  In  the  second  form  of  cell, 
where  the  nucleus  predominates,  the  keratin-modification  is  confined  to 
the  processes ;  neither  the  nucleus  nor  the  small  cell-body  are  comified. 

Development — In  the  embryonic  nerve-strand  the  cells  are  of 
course  alike,  nor  after  the  nerve-fibres  are  di£ferentiated  are  there 
any  observable  differences  in  the  roundish  polygonal  *'  Stiitzzellen," 
and  even  when  the  glia-cells  have  developed  their  characteristic  pro- 
cesses they  are  for  a  while  quite  homogeneous.  Glia-cells  and  nerve- 
cells  have  emphatically  an  identical  ectodermic  origin ;  the  former 
certainly  do  not  come  in  from  outside  with  the  blood-vessels  or  in 
any  other  way.  Gierke  protests  emphatically,  as  we  have  noted, 
against  the  common  use  of  the  phrase  '*  connective  tissue  of  the 
central  nervous  system."  The  neuroglia  is  entirely  ectodermic, 
connective  tissue  is  mesodermic,  and  the  histological  structure  of  the 
two  is  very  different 

He  describes  in  greater  detail  the  history  of  the  "  epithelial  glia- 
cells  "  which  limit  tiie  glia  round  the  central  cavities  of  the  brain 
and  spinal  cord,  noting  especially  the  latter.  At  first  several  layers 
of  long  elliptical  or  spindle-shaped  cells  are  seen  regularly  arranged 
round  the  central  canaL  The  peripheral  ends  of  these  cells  are 
narrowed  and  prolonged  in  a  process  in  the  direction  of  the  longi- 
tudinal axis  of  the  cell,  and  can  be  followed  through  the  grey  and 
white  matter  to  the  margin  of  the  cord.  The  outer  cells  of  these 
layers  become  much  modified  from  without  inwards;  from  them 
originate  both  ganglion-cells  and  multipolar  neurogUa-cells ;  a  single 
layer  is  at  length  left— the  epithelium  of  the  central  canaL  Processes 
from  the  lateral ''  epithelial  cells  *'  join  the  fibres  of  the  glia  mesh- 
work  of  the  suhstantiva  g€latino9a  eentraliSy  or  penetrating  through 
this  unite  with  the  fibres  in  the  grey  substance.  The  epithelial  cells 
before  and  behind  the  canal  send  sagittal  processes  anteriorly  and 
posteriorly  between  the  symmetrical  halves  of  the  cord,  uniting  with 
the  connective-tissue  sheath.  Independent  fibrils  may  arise  by  losing 
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their  connection  with  cells  from  which  they  arose  as  processes.  Sach 
processes  £rom  the  epithelial  cells  come  to  form  somewhat  irregular 
bundles  between  the  anterior  and  posterior  horns  and  in  the  longi- 
tudinal fissures.  They  run  often  into  the  pia  and  unite  with  it,  while 
from  the  pia  connective-tissue  fibrils,  usually  in  association  with 
blood-vessels,  run  parallel  to  the  former  out  to  the  commissural 
region  of  the  cord.  Thus  the  so-called  "  pia  processes "  filling  up 
longitudinal  fissures  have  partly  this  conneotiye-tissue  origin,  but  are 
also  in  part,  and  usually  for  the  most  part,  comified  glia-fibres,  either 
direct  processes  of  the  nearest  '*  epithelial  cells  "  of  the  central  canal, 
or  fibres  which  have  become  independent.  As  to  the  amorphous 
element,  the  structureless  ground-substance  or  matrix.  Dr.  Gierke  is 
inclined  to  refer  its  origin  to  the  gradual  change  of  the  embryonic 
cells,  though  he  does  not  exclude  the  possibility  of  its  being  in  part 
excreted  by  the  glia-cells.  In  the  great  subsequent  growth  of  grey 
matter  round  about  the  epithelium  and  suhstantiva  gelatinoaa  centralis^ 
glia-cells  are  seen,  originating  either  from  those  of  the  inner  layer, 
or  more  probably  from  a  new  modification  of  embryonic  cells.  The 
details  as  to  the  modifications  of  the  glia-cells,  the  development  of 
processes,  &o,,  cannot  be  summarized. 

In  the  brain  the  elements  of  the  neuroglia  are  essentially  similar 
to  those  of  the  spinal  cord ;  the  two  types  of  cells  are  not,  however, 
80  well  marked ;  the  cell-bodies,  especially  in  the  molecular  layers 
of  the  cerebellum,  sometimes  almost  disappear,  so  that  their  former 
position  is  only  indicated  by  a  small  knot  from  which  the  processes 
diverge;  while  the  glia-cells  in  the  grey  sheath  of  the  cerebrum 
exhibit  as  a  result  of  comification  a  peculiar  nuclear  modification,  as 
the  nuclei,  instead  of  shrivelling  smaller  and  smaller,  retain  their  size 
but  lose  their  sharp  contour ;  these  cells  are  further  peculiar  in  their 
Tery  granular  appearance. 

Fundion, — The  function  of  the  glia  is  to  surround  and  protect  the 
nervous  elements ;  it  penetrates  every  portion  of  the  central  nervous 
system ;  the  whole  network  of  glia-cells  is  continuous,  the  ground- 
substance  and  the  nervous  elements  fill  up  the  meshes.  Specially 
differentiated  is  the  glia-sheath  which  surrounds  the  whole  central 
organ  and  separates  the  inner  substance  from  the  pia  mater.  It  is 
always  to  be  found  where  the  pia  covers  the  surface ;  it  effects  on  the 
one  hand  the  peculiar  union  between  the  surface  of  the  nervous  organ 
and  the  pia,  and  forms  the  constant  narrow  lymph  spaces  between 
them,  while  it  is  also  obviously  protective  and  serves  as  a  sort  of 
basis  for  the  neuroglia  network. ,  Its  yariations  and  exact  histological 
relations  are  intimately  described,  especially  as  they  occur  in  the  pike. 

The  cavities  of  the  central  nervous  organ  are  surrounded  by  layers 
of  neuroglia  in  which  few  nervous  elements  occur;  the  '* granular 
tissue"  often  described  is  produced  by  cross  sections  of  processes. 
Bound  the  cavity  of  the  ventricle  this  tissue  is  limited  by  a  layer  of 
epithelial-like  cells,  sometimes  finely  ciliated,  sometimes  flattened. 
They  are  in  close  union  with  the  neuroglia  and  are  modified  glia-cells. 
Besides  the  outer  glia-sheath  and  the  inner  lining  of  the  central 
cavities,  the  glia  framework,  with  its  associated  network,  is  described 
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in  its  variationB  in  grey  and  wliite  substance,  and  in  different  regions  of 
these.  The  firmness  of  the  glia-oells  seems  to  vary  inversely  with 
that  of  the  nerve-cells.  Inter  alia  Prof.  GKerke  notes  that  the  nerV)3- 
fibres  are  everywhere  enveloped  in  an  ensheathing  neuroglia  network, 
whose  knots  represent  glia-cells,  and  the  threads  processes.  The 
main  threads  are  bound  together  by  glia-fibres,  and  the  resulting  net- 
work nerve-fibre  sheath  is  of  extreme  fineness.  He  maintains  that 
the  medulla-containing  nerve-fibres  are  never  imbedded  directly  in 
the  matrix,  but  are  always  separated  from  it  by  the  formed  elements 
of  the  neuroglia.  The  glia  framework  of  the  white  substance  is 
formed  as  usual  from  cells  and  matrix,  but  nerve-fibres  sometimes 
occupy  the  meshes  of  the  network.  The  arrangement  and  varying 
quantitative  development  of  the  elements,  their  relation  to  the  blood- 
vessels which  accompany  the  stronger  strands,  &c.,  are  next  discussed. 
The  quanUkUive  devdopment  of  Sie  neuroglia  in  the  white  substance 
of  the  spinal  cord  is  proportionately  less  in  the  lower  vertebrates 
than  in  mammals,  but  Dr.  Gierke  is  unable  yet  to  formulate  any 
certain  law.  *The  memoir  ends  with  a  comparison  of  the  development 
of  neuroglia  in  different  regions  of  the  white  substance.  To  this 
most  elal^rate  research,  dealing  specially  as  yet  only  with  the  sup- 
porting substance,  a  continuation  is  promised,  which,  if  as  thorough 
as  the  above,  will  go  far  to  justify  the  author's  assurance  that  tibe 
central  nervous  system  **wluch  has  been  hitherto  so  divergently 
described  and  in  its  essential  nature  really  so  little  known,  will 
henceforth  be  one  of  the  best  known  tissues  of  the  body." 

7.  G^neraL* 

Parietal  Eye  of  Hatteria.t — ^Mr.  W.  Baldwin  Spencer  reports  a 
remarkable  discovery — the  presence  of  a  median  parietal,  or  as  it 
might  more  justly  be  called  interparietal,  eye  in  Hatteria  punekUa,  the 
curious  lizard  of  New  Zealand.  The  epiphysis  cerebri  of  amphibians 
and  reptiles  becomes  divided  into  two  parts,  the  proximal  of  which 
remains  connected  with  the  brain,  while  uie  cUstal  is  a  bladder-shaped 
structure.  In  Anguia  fragUie  this  distal  part,  as  Yon  Ghraaf  finds,  loses 
all  connection  with  the  brain,  and  developes  into  a  structure  resembling 
a  highly  organized  invertebrate  eye ;  no  nerve,  however,  is  connected 
with  it  In  Hatteria  the  similar  eye-like  organ  is  provided  with  a 
well-marked  nerve.  The  eye  is  enclosed  in  a  capsule  of  connective 
tissue ;  anteriorly  there  is  a  lens  which  forms  tiie  anterior  boundary 
of  a  vesicle,  the  walls  of  which  are  formed  from  within  outwards  o£ 
the  following  layers : — (1)  a  not  well-marked  layer,  (2)  a  layer  of 
rods  imbedded  in  dark-brown  pigment,  ^3)  a  double  or  triple  row  of 
nuclei,  (4)  a  clear  layer  which  may  be  called  the  molecular,  and  (5)  a 
layer  of  nuclei  two  or  three  rows  deep.  The  nerve  which  enters  the 
eye  posteriorly  0preads  its  fibres  round  the  vesicle.  A  blood-vessel 
ramifies  in  the  surrounding  connective  tissue.  The  eye  lies  exactly 
in  the  median  line,  and  ue  nerve  is  single;  the  latter  appears  to 
represent  the  stalk  connecting  the  distal  with  the  proximal  outgrowth 
from  the  thalamencephalon.    The  eye  does  not  reach  the  surface,  but 

*  This  fleotioD  is  limited  to  papers  which,  while  relating  to  Yertetoita, 
have  a  direct  or  indirect  bearing  on  Invertebrats  also, 
t  Nature,  xxxiv.  (1886)  pp.  33-5  (2  flgs.). 
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is  imbedded  in  connectiye  tissae,  so  deeply  indeed  as  almost  to 
preclade  the  idea  of  its  being  affected  by  light  In  a  postsoript 
Mr.  Spencer  adds  that  he  has  since  found  the  eye  in  Iguana^  Chameko 
vulgarity  and  Laceria  oeeUatc^  and  has  traced  the  nenre  into  the 
proximal  part  of  the  epiphysis. 

Probable  Canse  of  some  HonstrosUaes.*— Dr.  K  Cutler  suggests 
that  abnormal  forms  of  spermatozoa  are  sometimes  the  cause  of 
teratological  conditions  in  the  children^  and  states  that  abnormal 
forms  of  the  following  character  have  been  observed  in  the  sperm  of 
man :  spermatozoa  with  two  or  three  bodies,  with  one  body  and  two 
or  three  tails,  with  two  bodies  and  two  tails,  and  two  bodies  and  three 
tails.  The  ayerage  proportion  of  these  monstrous  spermatozoa  is 
almost  1  in  50,000 ;  their  movements  are  slower,  but  more  vigorous 
than  those  of  normal  forms.  In  examining  the  urine  for  abnormal 
spermatozoa,  it  is  advisable  to  make  use  of  a  cell  2^  by  8/4  by  1/16 
inch,  and  a  dry  1/4  inch  objeetive  with  a  long  working  distance. 

Origin  of  the  Deep-sea  Fauna  in  the  Sub-alpine  Lakes.! — Three 
explanations  have  been  offered  of  the  origin  and  ancestors  of  the  deep- 
sea  fauna  of  these  lakes :  according  to  Prof.  A.  Forel  only  one  is  of 
practical  value.  The  theory  that  this  fauna  is  derived  from  old  deep- 
sea  fauna  of  the  tertiary  period  is  inadmissible,  for  the  glacial  epoch 
would  have  destroyed  that  fauna,  although,  it  is  true,  certain  organisms, 
e.  g.  Desoria  gladalia,  the  ice  flea,  and  Protocoecua  nivalis^  flourish  in 
ice ;  moreover,  the  existing  fauna  is  of  quaternary  origin.  The  sur- 
rounding mountains,  which  stood  above  the  covering  of  ice,  may  have 
supported  life,  but  this  would  have  nothing  in  common  with  the  deep- 
lake  fetuna. 

According  to  the  author,  this  fauna  arose  partly  from  voluntary 
and  partly  from  involuntary  migration  from  lake  to  lake.  When  the 
glacud  period  ended,  as  the  ice  gradually  retreated  up  the  valleys, 
animals  and  plants,  which  had  been  driven  into  neighbouring  regions, 
would  wander  back ;  but  this  would  only  apply  to  river  or  land  &UDa, 
since  deep-lake  fauna  require  special  adaptations.  The  pelagic  fauna 
might  arise  by  small  littoral  animals  being  carried  by  currents  to  the 
centre  of  the  lake,  and  there,  by  natural  selection,  their  descendants  might 
become  transparent  and  otherwise  modified  for  a  pelagic  existence. 

But  the  bottoms  of  lakes  are  completely  separated  from  one  another ; 
and  even  to  rise  to  the  surface  would  be  impossible  to  most  of  the 
animals  adapted  to  a  deep-lake  existence.  According  to  Forel 
the  only  explanation  is  that  this  particular  fauna  is  derived  from  the 
littoral  fauna,  since  a  large  number  of  species  is  found  to  be  conmion 
to  both  fjftuna,  and  some  are  common  to  the  cave  fauna.  By  a  voluntary 
migration  it  is  supposed  that  littoral  animals  have  wandered  from  the 
shore,  have  become  bewildered,  and  in  their  efforts  to  return,  got 
further  and  further  from  the  shore,  and  therefore  in  deeper  and  deeper 
water ;  they  thus  lose  their  way,  and  have  to  remain  where  they  are ; 
their  eyes  are  of  little  use  to  them,  since  for  sight  they  require  a 
bright  light,  which  is,  of  course,  absent  in  the  depfiis. 

♦  Medical  World,  iv.  (1886)  pp.  18-20. 

t  N.  Denk.  Sohweizer.  Gesell.  f.  d.  Ges.  Nattirwiss.,  xxix.  (1885)  284  pp. 
Cf.  Naiurfonicher,  zix.  (1886)  pp.  191-3. 
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By  an  involuntary  migration,  animals  are  carried  away  by  ilsh, 
e.  g«  as  eggs,  or  as  fish  parasites,  &o.  Though  rare,  landslips  on  the 
shore  may  be  a  means  which  shonld  be  considered. 

Ebb  tides  carry  mud  from  the  littoral  zone,  and  with  this  mud 
eggs  and  small  animals. 

Lastly,  animals  and  eggs  fix  themselves  to  pieces  of  wood,  <&c., 
which  float  away  from  shore,  become  waterlogged  and  sink,  and  the 
animals  may  in  this  way  become  naturalized  to  a  deep-sea  life.  If 
these  small  causes,  occurring  year  after  year,  be  considered  in  the 
aggregate,  Tolnntary  and  inyolantary  migrations  will  probably  be 
sufficient  to  explain  the  origin  of  this  deep-lake  fauna. 

B.    LN  VKRTEBBATA. 

Horizontal  and  Vertical  Oeographical  Distribution  of  the  Pelagic 
Fauna  of  Fresh-water  Lakes.* — Dr.  0.  E.  Imhof  finds  that  some 
species  of  Oopepoda,  Oladocera,  Rotatoria,  and  Protozoa  are  ubiquitous, 
while  others  are  limited  to  yery  definite  areas.  This,  which  is  par- 
ticularly true  of  horizontal  distribution,  applies  also  to  the  vertical ; 
Anursea  longispina  is  the  most  widely  distributed  vertically,  while 
other  species  are  found  only  at  certain  depths. 

Endothelium  of  the  Litemal  WaU  of  Vessels  of  Liyertebrates.f 
— M.  W.  Yignal  finds  that  the  vessels  of  invertebrates  have  an  epi- 
thelial layer  which  presents  the  same  characters  as  the  endothelium 
of  the  lymphatics  of  vertebrates,  and  that  the  vessels  of  invertebrates 
open  into  the  interstices  of  the  connective  fibres,  where,  as  we  know, 
Bichat  and  Banvier  place  the  origin  of  the  lymphatics  of  vertebrates; 
this  mode  of  origin  is,  in  the  author  s  opinion,  more  than  probable, 
although  it  has  not  been  absolutely  proved  in  oonsequence  of  the 
obstacles  to  iniections  which  are  presented  by  the  valves  of  the 
lymphatic  trunks. 

M.  Yignal  reminds  us  that  Prof.  Sabatier  has  noted  the  existence 
of  an  endothelium  on  the  internal  surface  of  the  vessels  of  the  mussel, 
but  he  has  figured  it  as  resembling  a  blood  endothelium,  while  the 
stomata  which  he  figures  are,  as  i^erow  has  demonstrated,  due  to 
imperfect  impregnation ;  nor  are  they  nuclei,  as  Sabatier  supposes. 

Blood  of  Limulus,  Callineotes,  and  a  Holothurian.t~Dr.  W.  H. 
Howell  thinks  that  tiiere  is  no  good  reason  why  there  should  not 
exist  to  a  certain  extent,  in  closely  allied  animals  having  l^e  same 
general  habits  of  life,  a  fundamental  similarity  in  the  chemical 
constitution  of  the  blood.  An  albumen  may  still  be  present  in  the 
blood  of  ah  animal,  as  a  remnant  of  a  previous  mode  of  life,  although 
now  no  longer  useful ;  and  in  this  way  the  study  of  the  blood  may  be 
a  useful  indication  of  the  true  affinities  of  the  animaL  By  the  study 
of  the  coagulation  of  the  blood  in  the  lower  animals,  since  it  is 
probably  simpler  than  in  vertebrates,  a  better  understanding  of  the 
phenomena  in  manmialian  blood  may  be  obtained. 

*  ZooL  Anzeig.,  iz.  (1886)  pp.  835-a 
t  Comptes  Rendus,  oii.  (1886)  pp.  1027-8. 

X  Studf.  Biol.  Lftborat.  Johiia-Hopkinfl  Univ.,  iii.  (1886)  pp.  267-87  (1  pi.). 
8ee  also  ihia  Journal,  antCy  p.  68. 
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lAmului  is  a  conyenient  animal  in  which  to  stadj  coagulation,  on 
account  of  the  great  quantity  of  blood  contained.  On  exposure  to  air 
it  coagulates,  £ough  not  firmly,  in  a  few  minutes.  Dr.  Howell  was 
unable  to  prevent  coagulation  by  saturation  with  magnesium  sulphate, 
which  Hallibiurton  found  possible.  Four  different  albumens  were  found, 
coagulating  at  60''  0.,  70""  0.,  lb""  C,  and  80''  0.  The  last  is 
especially  difficult  to  precipitate  completely.  The  author  differs 
from  Halliburton  in  regarding  the  name  haamocyanin  as  more 
applicable  to  this  last  albumen.  From  the  yarious  experiments  on 
the  serum  the  author  concludes  that  the  albumens  of  lAmtdus  serum 
belong  to  the  globulin  group,  and  though  not  identical  with  para- 
globulin,  it  is  to  it  that  they  approach  most  nearly.  Hasmocyanin, 
a  combination  of  copper  with  proteid,  gives  no  absorption  bands, 
though  it  cuts  off  a  la^e  portion  of  the  blue  rays.  When  oxygen  is 
excluded  it  loses  colour ;  this  is  well  seen  in  the  blood  of  Crustacea ; 
but  in  LimuluB  the  result  is  not  so  evident ;  the  respiratory  process 
seems  less  marked.  The  loss  of  colour  only  commences  when  the 
last  albumen  begins  to  be  thrown  down.  Coagulation  is  caused  by 
the  union  of  processes  sent  out  by  the  corpuscles ;  these  processes 
shorten  and  diraw  the  corpuscles  closer  together.  The  fibrin  thus 
formed  resembles  that  of  mammalian  blood,  by  its  solubility  in  10  per 
cent,  magnesium  sulphate. 

In  CaUinecieB  the  coagulation  of  the  blood  when  drawn  is  much 
less  rapid  than  in  Limulua;  moreover  a  firm  jelly  is  formed.  There 
are  only  two  albumens,  coagulating  at  55°  C.  and  68^  C,  the  latter 
of  which  is  haemocyanin.  The  blue  colour  of  the  blood  disappears 
on  the  passage  of  OO3 ;  and  the  author  considers,  from  various  experi- 
ments, that  ^e  haemocyanin  in  the  two  animals  is  a  different  substance. 
The  albumens  appear  to  be  globulins.  The  coagulation  arises  in  the 
same  general  way  as  in  Xtmu/tM,  but  the  fibrin  produced  has  different 
properties.  Dr.  Howell  concludes  from  the  examination  of  the  blood 
in  tiiese  two  animals  that  '*  the  differences  are  too  wide  to  permit  us 
to  suppose  any  close  relationship  between  the  two  forms ; "  but 
observations  on  the  blood  of  arachnids  are  necessary  before  concluding 
anything  as  to  the  relation  of  lAmului  to  theuL 

In  tiie  perivisceral  fluid  of  a  Holothurian — 2%^onel2a— oval, 
nucleated,  hsemoglobinous  corpuscles  are  fotrnd,  as  well  as  colourless 
amoeboid  corpuscles.  These  corpuscles  sink  and  form  a  sort  of 
incipient  coagulation,  caused  by  the  fusion  of  thick  pseudopodia  of  the 
white  corpuscles,  as  well  as  of  the  corpuscles  themselves ;  the  red 
corpuscles  do  not  fuse,  but  may  get  entrapped  in  the  mass.  No 
albumens  were  found  in  this  serum. 

Mollusca. 

Embryology  of  Gastropods.*— Mr.  J.  P.  MacMurrich  gives  a 
preliminary  account  of  his  work  on  the  development  of  some  marine 
Prosobranchs. 

Out  of  the  numerous  eggs  deposited  by  Fasciolaria  tulipa^  in  each 

*  JohiUhHopkiDs  Univ.  Giro.,  v.  (1886)  pp.  85-6. 
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oapeole  only  six  or  eight  develope.  In  the  case  of  Purpura  floridcma 
a  certain  number  of  ova,  after  undergoing  segmentation,  break  down 
and  are  used  as  food  by  the  sorviying  ova.  In  NeriHna  only  one 
ogg)  ont  of  a  number  in  each  capsule,  segments  and  comes  to  maturity. 

The  eggs  of  Fulgur  carica  are  large  and  contain  much  yolk: 
a  single  large  polar  body  is  formed.  After  dividing  into  two 
and  &en  four  equal  spheres,  four  protoplasmic  micromeres  are 
separated  off  from  the  macromeres ;  then  four  more  micromeres  are 
formed,  and  they  continue  to  diyide.  This  process  of  micromere- 
separation  goes  on  till  the  macromeres  are  covered ;  and  even  after 
the  blastopore  has  dosed,  new  micromeres  are  formed,  which  give  rise 
to  mesoderm :  thus  this  layer  is  not  due  entirely  to  a  large  primitive 
*<  mesoblast "  as  in  Nassa,  The  stomodasum  is  formed  on  the  area  of 
closure  of  the  blastopore.  The  development  of  the  endoderm  was 
not  satisfactorily  made  out.  The  autiior  holds  that  this  method 
of  segmentation  is  essentially  the  same  as  that  in  Hirudinea, 
(^ephyrea,  Turbellaria,  &o.y  and  that  all  have  been  derived  from 
forms  which  had  a  typical  segmentation,  such  as  that  seen  in  Pnl- 
monata  and  many  other  Gh»tropods ;  other  forms  in  each  group  having 
departed  from  their  original  mode  by  the  subsequent  loss  or  addition 
of  yolk.  Thus,  the  regular  segmentation  so  frequently  occurring  is 
not  primitive,  but  has  been  secondarily  induced  by  absence  of  yo£L 

In  LameUibranchs,  Pteropods,  and  HeteropodB,  the  formation  of 
the  supraoesophageal  ganglion  agrees  with  that  in  the  typical 
trochosphere  larva  of  Polygordius.  In  marine  Prosobranchs,  how- 
ever, these  ganglia  arise  as  independent  ectodermal  thickenings, 
which  become  later  on  united  to  one  another  and  to  the  pedal  gangUa. 

The  apical  thickening  in  the  trochosphere  larva,  from  which  the 
supraoesophageal  ganglion  is  formed,  is  represented  in  others  by  the 
problematic  cells,  regarded  by  Wol£son  as  a  nervous  organ ;  but  the 
ganglion  is  not,  in  these  forms,  formed  from  these  cells.  The 
prosobranch  veliger  is  very  highly  specialized,  and  affords  an  excel- 
lent instance  of  larval  specialization,  independent  of  specialization  of 
the  adult. 

Kervous  System  and  Organization  of  Scutibranch  Gastropoda.* 
— M.  E.  L.  Bouvier  unites  under  the  head  of  Scutibranch  Qastropods  a 
number  of  molluscs  which  have  been  placed  with  the  Cyclobranchiata 
and  the  Aspidobranchiata ;  they  are  united  by  the  following 
characters: — 

1.  The  cerebroid  commissure  is  very  long,  so  that  the  ganglia 
are  set  at  the  sides  of  the  digestive  tube;  these  ganglia  are  pro- 
duced forwards  and  below  to  form  a  strong  ganglionic  projection, 
which  is  united  with  that  of  the  opposite  side  by  a  suboesophageal 
commissure ;  this  cord  is  called  the  proboscidial  commissure. 

2.  The  stomato-gastric  system  arises  from  the  inferior  point  of  the 
proboscidian  projection,  and  forms  a  loop;  the  two  sympathetic 
ganglia  are  generally  widely  separated. 

S.  The  pedal  ganglia  are  well  developed  and  form  pedal  cords, 

♦  Comptee  Rcndue,  cii.  (1886)  pp.  1177-80. 
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while  the  principal  nerves  with  which  they  are  continaons  are  almost 
always  united  by  transyerse  commissures. 

4.  The  pallial  ganglia  are  always  more  or  less  intimately  con- 
nected with  the  pedal  ganglia. 

The  two  first  of  Uiese  sets  of  characters  are  regarded  as  being 
primitiye  in  natore.  Some  of  the  finots  here  bronght  forward  are  in 
opposition  to  the  statements  of  M.  Bela  Haller,  who  denies  the 
presence  of  the  proboscidian  commissure  described  by  Lacaze- 
Duihiers  in  HalioHs  iubercuUUa,  M.  Bouvier  is  able  to  support  the 
statement  of  the  French  anatomist  on  this  and  other  points  traversed 
by  IL  Haller. 

Betina  of  HeUx  pomatia-* — In  a  further  communication  on  the 
structure  of  the  optic  organ.  Prof.  J.  Oarri^  describes  the  retina 
of  this  common  snail.  The  method  of  examination  employed  was  to 
cut  off  the  tip  of  the  tentacle  with  the  eye,  to  expose  it  for  a  few 
minutes  to  the  vapour  of  1  per  cent,  osmic  add,  and  colour  with 
picrocarmine.  The  removal  of  the  pigment  was  effected  by  very  dilute 
eau  de  Javelle,  but  this  is  an  operation  which  must  be  performed 
with  great  care.     Sections  of  about  0*  005  mm.  thickness  were  made. 

The  colourless  cells  were  found  to  be  flask-shaped,  and  to 
have  contents  which  were  not  stained  either  by  picrocarmine  or  by 
hasmatoxylin,  but  with  osmic  acid  hardened  to  a  clear  grey  mass 
which  completely  filled  the  cell,  and  rose  above  it  as  a  convex 
swelling.  No  diffiarentiation  was  to  be  noticed  within  the  mass; 
when  the  convex  boundary  was  distinct,  the  cell  was  divisible  into  a 
retina  and  hardened  lens,  but  in  other  cases  the  cell-contents  ap- 
peared to  pass  directly  into  the  lens.  The  colourless  cells  are  not 
regularly  polygonal  but  intercalated  among  the  pigmented,  so  that 
they  present  M  stages  between  an  irregular  polygon  and  a  star; 
their  lateral  processes  entered  as  fiar  as  the  pigmented  cells.  The 
pigmented  cells  are  not  filled  with  pigment,  a  narrow  axial  cord  being 
free  from  it ;  when  the  pigment  is  removed  the  cells  are  seen,  on 
staining  with  picrocarmine,  to  have  a  homogeneous  transparent 
grey  cell-body,  which  is  very  different  to  the  reddish*-yellow  consents 
of  the  flask-shaped  cells;  there  is  a  highly  refractive  axis  which 
corresponds  to  the  bright  spot  seen  in  pigmented  cells,  from  which 
the  colour  has  not  been  removed.  In  some  points  the  author  differs 
from  the  results  recently  published  by  Hilger. 

Organization  of  Phcsnicurus. — ^Dr.  B.  S.  Bergh  f  has  addressed  a 
letter  to  Prof.  H.  de  Lacaze-Duthiers  in  which  he  expresses  his  opinion 
that  Phcmicurus  is  really  a  papilla  of  Teihya;  he  bases  this  view  on 
what  he  has  himself  been  able  to  observe  at  Naples.  The  Professor, 
in  an  extended  essay,}  adds  to  our  knowledge  of  this  form,  on  which 
he  has  already  published  a  note  § ;  in  answer  to  his  critic  he  points 
out  that  no  figure  has  ever  been  published  by  him  or  by  those  who 
think  with  hun,  and  reminds  us  that  Dujardin  stated  in  1845  that 

*  Zool.  Anzeig.,  iz.  (1886)  pp.  220-3. 

t  Ai€h.  Zool.  Exp^r.  et  G^n.,  iv.  /1886)  pp.  73-6. 

X  Tom.  cit,  pp.  77-108  (2  pis.).  §  S<)e  this  Journal,  v.  (1885)  p.  1005. 
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seyeral  natnralists  had  oonfoiinded  the  appendages  of  oertain  molluscs 
with  the  true  PhoBuicwrus  ;  as  to  the  hepatic  trmu:  spoken  of  hy  Bergh, 
it  is  not  the  dendrocoaloos  digestive  tube  of  PJuBtiicurus  for  that  has  no 
resemblance  to  a  hepatic  appendage ;  the  so-called  month  is  really 
the  external  circulatory  orifice;  this  question  is  entered  into  in 
great  detaiL  At  the  end  of  a  number  of  arguments  forcibly  put  M.  de 
Lacaze-Dnthiers  pertinently  asks  what  can  be  the  use  to  the  Tethya 
of  such  large  appendages  which  fall  off  so  easily? 

Pericardial  Oland  of  Lamellibranchs  and  Gastropods.* — ^Pro£ 
0.  OroUbeo,  wlio  Ims  alxoady  shown  that  tiie  so-odled  hnoiefaio- 
cardiac  appendage  of  the  Oephalopoda  is  a  glandular  structure,  now 
extends  his  obserration  to  other  classes  of  the  MoUusca.  In  the 
Lamellibranchiata  the  pericardial  gland  has  either  the  form  of 
glandular  lobes  or  of  cadca,  which  are  developed  from  the  peri- 
cardiac epithelium,  and  lie  in  the  anterior  angle  of  the  pericardiac 
space.  The  lobes  are  found  in  ArcOj  Myiihuy  Pecten^  and  Ostrea; 
the  lobes  in  Unto,  Venus,  and  ScToUmlaria^  but  they  differ  con- 
siderably in  their  grade  of  development  The  epithelial  cells  which 
form  the  gland  contain  concretions  of  various  forms  and  sizes. 
Among  Gastropods  a  similar  organ  is  to  be  observed  in  FissureUa^ 
ParmophoruSi  Mdliotis,  Turbo,  and  Trochus. 

The  function  of  the  gland  appears  to  be  excretory,  and  to  be 
allied  to  the  renal ;  the  products  probably  escape  into  the  kidney, 
whither  they  are  driven  by  its  cuiated  infundibula.  The  glands 
appear  to  have  a  general  homology  with  those  already  described  in 
Cephalopods ;  their  presence  in  Qie  last-mentioned  group  leads  the 
au&or  to  believe  that  the  Cephalopoda  represent  a  branch  of  the 
molluscan  phylum  which  very  early  became  independent  of  the  rest. 

Pedal  Oland  and  Aquiforous  Pores  in  Lamellibranchs.t  —  Br. 
T.  Barrois  has  studied  in  sixty  species  the  glands  of  the  foot  and  the 
aquiferous  pores  of  Lamellibranchs ;  the  differences  which  obtain  in 
the  different  IftmiUes  are  described,  and  the  conclusion  is  arrived  at 
that  the  byssus  is  peculiar  to  the  group,  and  is  secreted  by  glands 
which  are  homologous  with  the  pedal  glands  of  (Gastropods ;  various 
stages  of  degradation  are  to  be  seen  in  various  &milie6.  The  ex- 
amination of  Uie  intercellular  canals  and  aquiferous  pores,  which  are 
in  some  forms  completely  wanting,  has  shown  that  the  so-odled 
aquiferous  pores  are  really  the  orifices  of  the  byssogenous  glands,  and 
that  tiiere  is  no  direct  communication  between  the  circulatory  appa- 
ratus and  the  exterior ;  there  is,  in  feust,  no  mixture  of  blood  and  water. 

Eyes  of  Pecten.| — ^Referring  to  Hickson's  theory  that  the  "  eye  " 
on  the  mantle  of  Pecten  serves  to  warn  the  animal  of  the  ebbing  tide, 
by  reason  of  its  being  affected  by  the  growing  intensity  of  the  light. 
Prof.  B.  Sharp  has  reason  to  think  that  this  '*  eye  "  is  an  organ  not 
for  admission  but  for  emission  of  light ;  that  is,  that  it  is  tiie  organ 
whence  tiie  phosphorescence  observed  in  this  mollusc  is  derived. 

♦  ZooL  Anaeiff.,  ix.  (1886)  pp.  869-71. 

t  Pp.  170, 8  pu.   4(0,  Lille,  1885.   Of.  Joorn.  de  Miorogr.,  x.  (1886)  pp.  93-5. 

X  Proo.  Acad.  Nat.  Sol.  Philad.,  1886,  pp.  61-2. 
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Poifon  of  the  Edible  MmseL* — ^Dr.  O.  Baomert  reports  that  on 
examination  the  poison  of  the  mnssel  was  found  by  Herr  E.  Salkowski 
in  a  cold  alcoholic  extract  of  the  substanoe  of  the  mollusc ;  watery 
extracts  were  also  poisonous ;  these  results  were  obtained  by  physio- 
logical experiments.  The  chemical  investigation  of  Herr  Bneger 
showed  that  there  was  a  non-poisonous  base,  the  specific  mussel-poison, 
an  extremely  poisonous  substance  which  produced  a  copious  flow  of 
saliva  and  diarrhoea,  but  was  not  mortal,  and  a  decomposition-product 
of  poisonous  properties.  The  mussel-poison  appears  to  belong  to  the 
group  of  ptomaines,  and  is  therefore  a  decomposition-product  of  the 
flesh  of  the  mussel.  Dr.  Schneidemiihl  is  of  opinion  that  the  liver  is 
the  seat  of  the  poison,  therein  agreeing  with  Sidkowski. 

MoUuscoida. 
a.  Timioata. 
Phylogeny  of  the  Tunicata.  j — ^Prof.  W.  A.  Herdman,  referring 
to  the  views  expressed  by  Dr.  Uljanin  in  his  monograph  on  Doliotum^ 
agrees  to  the  suggestion  that  the  Appendicnlariidad  gave  rise  to  other 
Ascidians,  but  doubts  the  origin  of  the  Salpidad  and  the  Doliolidad 
from  groups  of  the  simple  Ascidians ;  he  thinks  it  unlikely  that  the 
ThaliaoeflB  were  ever  fixed  simple  Ascidians.  He  would  regard  the 
simple  and  compound  Ascidians  as  beinff  derived  from  a  common 
ancestor  resembling  the  simpler  forms  of  the  two  groups,  in  preference 
to  supposing  that  Uie  compound  were  derived  from  the  simple ;  many 
of  the  latter  show  far  more  differentiation  and  specialization  of  certain 
important  organs  (e.g.  the  branchial  sac  in  the  Molgulidad)  than  is 
found  in  any  of  the  compound  forms.  He  protests  against  Uljanin's 
view,  that  tiie  social  are  derived  from  the  compound  and  have  no 
dose  connection  with  the  simple  Ascidians ;  for  tiiere  is  a  very  dose 
relationship  between  the  Clavelinidad  and  the  Ascidiidie,  and  the 
'* social"  group  seems  to  be  distinctly  intermediate  between  the  least 
modified  form  of  the  two  other  groups.  Fyro9oma^  it  is  agreed,  is  a 
modified  compound  Ascidian,  but  Prof.  Herdman  thinks  it  is  derived 
firom  the  Didenmids  and  not  from  Diataplia ;  this  last  is  not  as  ex- 
traordinary a  form  as  is  generally  supposed.  The  compound  Ascidians 
appear  to  have  had  a  pdyphyletic  origin. 

^.  Polysoa. 
Sesearches  on  Blastogenesis.} — M.  L.  Joliet,  in  discussing  the 
gemmation  of  marine  ectoproctous  Bryozoa,  deals  particularly  with 
the  criticisms  on  his  previous  work  which  have  been  made  by  Fro£ 
Haddon  and  Dr.  Yigelius.  He  comes  to  the  conclusion  that  there  is 
only  a  siogle  homogeneous  tissue — ^the  apical  endocyst — ^at  the  vege- 
tative end  of  a  stolon  or  cell  of  a  gymnoloematous  form ;  this  is 
neither  ectodermal  nor  endodermal,  but  is  an  indifferent  tissue.  In 
some  species  no  other  tissue  than  the  parietal  endocyst,  from  which 
the  polypide  and  the  sexual  are  formed,  is  to  be  found;  in  most, 

*  ZeitBchr.  t  KatorwiM.,  lix.  (1886)  pp.  60-2. 

t  Nature,  xzxiiL  (1886)  pp.  546-7. 

t  Aich.  ZooL  Expi^r.  et  G^.,  iv.  (1886)  pp.  87-72  (2  piB.). 
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bowerer,  the  apical  endooyst  becomes  differentiated  into  two  STBtemB  of 
tifisnee — the  parietal  endocyst,  which  continnee  to  form  and  thicken  and 
gradually  loees  its  vital  structure  and  actiyities,  and  the  endosarc,  or 
central  endocyst  (or  funicukr  tissue,  &c.),  which  takes  on  a  special 
structure  yarying  with  different  species,  but  always  preserves  its  vital 
activity  and  remains  an  indifferent  tissue.  As  soon  as  the  homogeneous 
tissue  which  forms  the  polypide  has  become  differentiated  into  two 
layers,  there  is  an  ectodermal  tissue  enclosed  in  a  pouch  which  is  at  once 
endoderm  and  mesoderm.  This  tissue  undergoes  a  fresh  differ^itia- 
tion,  for  in  its  centre  a  small  mass  of  cells  which  will  form  the  intes- 
tine become  isolated.  Henceforward  the  individual  bryozoon  is  con- 
stituted, and  so  far  the  author  agrees  with  Violins,  Haddon,  and 
Barrois.  Before  the  appearance  of  the  polypide  in  the  zooBcium  the 
latter  has  only  contained  an  indifferent  tissue ;  after  its  appearance  all 
is  changed,  and  a  number  of  organs  appear.  The  tentacles  with  their 
flagellate  epithelial  cells,  and  the  epithelium  of  the  lophophore  and  of 
the  oesophagus  no  doubt  represent  the  ectoderm.  The  tentacular  sheath 
consists  internally  of  muscular  fibres,  and  externally  of  a  layer  of 
delicate  flattened  cells,  which  appear  to  be  ectodermal.  The  parietal 
endocvst,  differentiated  and  specialized  as  it  is  in  Flustra,  may  be 
regarded  as  forming  an  outer  skin,  or  somewhat  more  definite  ecto- 
derm. All  the  parts  in  the  zooecium,  which  are  contained  between 
the  outer  skin  and  the  intestinal  epithelium  with  the  internal  epithe- 
lium of  the  tentacular  sheath  form  uie  mesoderm  and  the  general  cavity. 

In  a  future  work  ^e  author  hopes  to  show  that  in  Endoprocta 
and  Lophopoda  the  endocyst  and  endosarc  take  on  the  special  cha- 
racters of  an  ectoderm  and  a  meso-endoderm ;  that  the  archenteron 
arises  in  the  midst  of  this  latter;  that  the  lophof^ore,  oasophagus,  and 
rectum  are  directly  produced  by  the  ectoderm;  and  that  in  all 
Bryoaoa  the  polypide  is  constituted  and  developed  along  a  general 
uniform  and  common  plan. 

Development  of  Xlyclostomatous  Marine  Bryozoa.* — ^Herr  A. 
Ostroumoff  finds  that  the  larvad  of  the  Cydostomata  are  the  most 
simply  organized  of  the  marine  Bryozoa ;  their  whole  sur&ce  is  covered 
with  cilia ;  at  one  pole  there  is  a  sucker,  and  at  the  other  the  mantle- 
cavity.  The  endodermal  cavity  disappears  before  the  larvie  escape ; 
there  is  no  velum,  and  no  other  provisional  organs  are  developed. 
As  in  other  larvad,  metamorphosis  commences  with  the  protrusion 
of  the  sucker  which  forms  die  basal  wall  of  the  primary  zooBcinm, 
and  with  the  overlying  of  the  basal  sur&ce  by  the  mantle.  The 
broadening  basal  wall  gives  off  a  special  kind  of  stole  prolifer,  the 
^  lame  genainale  "  of  d'Orbigny.  The  ectodermal  rudiment  of  the 
polypide  is  formed  from  a  plate  which  is  delaminated  from  the 
ectodermal  cells  at  the  point  where,  in  other  larvaB,  the  velum  is 
developed.  This  plate  then  bends  basalwards  and  becomes  invested 
by  mesodermal  cells.  The  so-called  '*lame  germinale"  is  homo- 
logous with  the  stole  prolifer  of  the  Vesicularido,  and  the  groups 
Incrustata  and  Stolonifera  connect  therefore  the  two  orders, 
Cydostomata  and  Ctenostomata. 

*  Zool.  ADzeig.,  ix.  (1886)  pp.  283-4. 
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Arthropoda. 

Affinities,  Origin,  and  Classification  of  Arthropoda.* — Dr. 
A.  C.  Ondemans  is  of  opinion  that  the  group  Arthropoda  onght  to  be 
given  np;  in  support  of  this  proposal  he  discosses  seriatim  a 
number  of  the  sub-groups  of  which  the  larger  group  is  at  present 
supposed  to  oonsist 

1.  The  Acaroidea  appear  to  be  a  special  group,  which  ought  to  be 
separated  from  the  Arachnoidea. 

2.  The  Tardigrada  appear  to  be  more  closely  allied  to  the 
ChflBtopoda  than  to  either  ihe  Arachnoidea  or  Acaroidea. 

8.  The  relations  of  the  Scorpions,  Trilobites  and  King-Crabs, 
maj  be  indicated  bj  the  subjoined  table : — 


Prestwichia        Limnlos 


Belinnras 

^      Neolimulns 


Scorpio 


Hemiaspis 

PseudoniMmB 

Eaiypterida 


Pterygotus 


Slimonia 


Enryptenis 


4.  The  Crustacea,  after  the  removal  of  heterogeneous  forms,  are  a 
natural  group,  whose  primitiye  larra  is  the  NaujpUuB^  which  is  very 
different  to  the  primitiTe  larva  of  the  Arachnoidea — ProagnoiUu, 

6.  Dohm  hoB  completely  proved  the  absolutely  separate  position 
of  the  Pantopoda. 

6.  The  Onychora  (PeripcUfui)  are  also  vexy  distinct ;  their  develop- 
ment shows  ^t  they  come  firom  animals  like  the  Gkistrula  with  a 

♦  Tijdachrifl  Nederl.  Dierk.  Vereen,  1.  (1886)  pp.  37-56. 
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nerve-ring  round  the  blastopore ;  it  is  quite  possible  that  this  branch 
is  much  younger  than  that  of  insects. 

7.  Embryology  does  not  yet  enable  ns  to  say  definitely  whether  the 
Hezapoda  and  Myriopoda  form  a  natural  group,  but  the  eyidence  of 
anatomy  is  in  &your  of  their  being  so ;  the  difficulties  presented  by 
the  Chilognatha  are  not  yet  solved.  The  Hexapoda  must  have 
branched  off  early  from  the  common  stem.  At  present  the  two  sets 
may  be  kept  together  under  the  name  of  Insecta ;  as  for  the  rest,  they 
are  best  compared  a  poateriori,  and  not  h  priori. 

Embryology  of  Insects  and  Arachnids.*— The  embryology  of 
Arachnids  shows  many  resemblances  to  that  of  insects.  Mr.  A.  T. 
Bruce  has  traced  the  development  of  Thyridopieryx  ephemerseformis 
from  early  segmentation  to  an  advanced  embryonic  stage.  Id  the 
earliest  stages  cells  are  found  in  the  yolk,  whence  they  emigrate  to 
form  a  blastoderm;  the  egg  therefore  is  not  truly  centrolecithal. 
Some  of  these  cells  never  reach  the  surface,  but  remain  as  "  yolk 
bulbs." 

In  the  grasshopper  all  the  cells  emigrate,  and  the  yolk  is  arranged 
in  p3rramidal  masses. 

The  embryo  in  insects  is  formed  from  a  thickening  of  the  surface 
of  the  egg,  like  the  primitive  annulus  of  spiders. 

The  endoderm  and  mesoderm  arise  partly  by  invagination  and 
partly  by  delamination  along  the  middle  line ;  the  yolk-cells  appear 
to  have  nothing  to  do  with  tibe  formation  of  endoderm.  No  ''dorsal 
organ"  like  that  described  by  Brandt  in  the  Neuroptera,  was 
observed  in  the  insects  studied — ^including  Lepidoptera^  Ooleoptera, 
and  Orthoptera. 

The  nervous  system  arises  as  two  ectodermic  strings  at  the  sides 
of  the  blastopore. 

The  supra-oesophageal  ganglion  in  Thyridopieryx  consists  of  two 
parts,  the  posterior  of  whidb  supplies  the  paired  labrum,  tiie  anterior, 
theantenn». 

In  the  grasshoppe^  both  maxillsB  have  two  lobes  at  the  base  of 
the  main  axis,  reodling  the  ezopodite  and  epipodite  of  crustacean 
appendages,  though  they  are  probably  not  homologous. 

In  one  stage  of  the  spider  embryo  an  abdominal  appendage  is 
being  converted  by  invagination  into  a  lung-book. 

The  amnion  in  Thyridopieryx  forms  part  of  the  dorsal  surface  of 
the  body. 

Tracheal  invaginations  occur  in  the  maxillary  segments  of  the 
grasshopper. 

a.  Inseota. 

Sp6rmatogene8i8.t — Continuing  his  classical  researches  on  sper- 
matogenesis. Prof.  V.  la  Yalette  St.  George  describes  the  development 
of  the  sperms  in  Blatla  germanica.  The  male  glands,  which  have 
the  form  of  four  transparent  vesicles  lying  in  the  last  segment, 
and  provided  with  a  fine  efferent  duct,  are  surrounded  by  white  fatty 

♦  JohDB-Hopkins  Univ.  Circ,  v.  (1886)  p.  85. 

t  Arch.  f.  Mikr.  Anat.,  xxvii.  (1886)  pp.  1-12  (2  pl«.). 
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bodies,  by  a  Btractnreless  tnnica  adventiya,  and  by  a  nucleated  tnnioa 
propria,  which  with  its  internal  prolongations  divides  the  gland  into 
spherical  segments.  The  spermatocysts  within,  surrounded  by  a 
nucleated  envelope,  contain  the  spermatocytes,  and  resulting  sperma- 
tides.  The  investigation  of  the  development  of  the  spermatocytes, 
preserved  in  an  indifferent  fluid,  was  best  achieved  by  staining  with 
dahlia.  The  nucleolus  both  in  spermatocyte  and  spermatide 
is  described  as  a  thickened  inward  projection  of  the  nuclear 
membrane.  The  nuclear  metamorphosis  of  the  probably  three 
successive  generations  of  spermatocytes  is  described  in  some  detail, 
and  in  essential  agreement  with  the  accounts  of  similar  processes 
given  by  Butsohli  and  MayzeL  The  origin  of  the  accessory  nuclear 
body  from  the  cytomicrosomata  in  the  spermatocytes,  and  of  these 
from  remnants  of  the  spindle-flbres  is  described.  As  in  his  previous 
communications,  v.  la  Valette  St.  George  refers  the  transitory  head  of 
the  sperm  to  the  nucleus  of  the  spermatide,  the  tail  to  the  proto- 
plasm, and  the  middle  portion  to  the  accessory  body  or  '*  Nebenkem." 

Germinal  Layers  in  Hydrophilus.* — Dr.  E.  Heider  has  communi- 
cated some  of  the  results  of  his  studies  on  the  development  of  Hydro* 
phUnu  in  an  account  of  the  formation  of  the  germinal  layers. 

After  describing  the  general  characters  of  the  ovum,  he  notes  (a)  the 
appearance,  multiplication,  and  migration  outwards  of  the  cellular 
corpuscles  which  form  the  future  cells  of  the  blastoderm.  These 
reach  the  superficial  plasma  layer,  first  at  the  posterior  pole,  where 
they  become  defined  into  cubical-rounded  cells,  (h)  The  next  change 
is  the  formation  of  the  ventral  plate  as  a  somewhat  thicker,  slightly 
arched  layer,  which  becomes  marked  off  by  longitudinal  furrows  and 
slightly  projecting  lateral  walls,  to  form  the  endoderm  and  mesoderm 
plate  described  by  Eowalevs^.  The  furrows  becoming  deeper, 
unite  anteriorly  and  independently  posteriorly,  and  the  whole  plate  is 
somewhat  sunk  below  the  level  of  the  ectoderm,  (c)  This  is  followed 
by  the  insinking  of  the  plate,  and  its  curvat\ire  into  a  median  canal 
which  becomes  grown  over  by  the  ectodermic  margins.  The  margins 
of  the  fiirrow-like  invagination  represent  the  blastopore,  and  it  is 
interesting  to  note  that  the  very  anterior  portion  is  the  last  to  be 
closed,  persisting  as  a  distinct  aperture  in  the  future  position  of  the 
oesophageal  invagination  which  occurs  at  a  much  later  stage.  The 
future  closure  of  this  region,  and  the  details  of  the  general  invagina- 
tion, the  subsequent  broadening  and  flattening  of  the  tube,  as  if  by 
dorso-ventral  compression,  and  me  appearance  of  the  lumen  at  various 
stages  till  its  final  disappearance,  are  then  described  in  detail. 

When  (d)  the  furrow  has  been  completely  closed,  and  when  the 
embryonic  envelopes  have  completely  arched  over  the  embryo,  Eowa- 
levsl^'s  second  period  of  development  begins, — the  period  of  the 
differentiation  of  endoderm  and  mesoderm,  and  of  the  appearance  of 
the  organs.  On  the  ectoderm,  on  both  sides  of  the  middle  line, 
the  first  hint  of  the  nervous  system  is  seen  as  a  slight  thickening. 
The  compressed  tube,  with  its  all  but  wholly  obliterated  lumen, 

♦  Abh.  K.  PreusB.  Akad.  Wise.  Berlin,  1885,  pp.  1-47  (2  pis.). 
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beoomes  differentiated  into  a  two-layered  endo-mesoderm.  The 
boundary  between  the  external  layer  next  the  ectoderm  and  the 
internal  layer  next  the  yolk  represents  the  compressed  Inmen  of  the 
primitiye  tube,  i.  e.  the  primitive  enteric  cayity  of  the  modified  gas- 
tmlation.  The  histological  differentiation  of  the  two  layers  is  dis- 
cassed  in  detail,  and  Dr.  Heider  shows  how  from  the  external,  the 
somatic  mesoderm  arises,  and  from  the  inner,  the  endoderm  and  mus- 
cular lining  of  the  alimentary  canal,  (e)  The  boundary  between  the 
outer  and  inner  layer  enlarges  on  either  side  to  form  clefte  which 
increase  in  width  and  form  the  primitive  cavities  of  the  segments. 
The  lateral  portion  of  the  inner  layer  which  thus  bounds  these  clefts 
forms,  for  the  most  part,  the  muscular  layer  of  the  mid-gut,  while  the 
median  portion,  becoming  histologically  differentiated,  forms  the 
epithelial  layer  of  the  same,  becomes  in  fact  the  final  endoderm  layer. 
(/)  llie  body-cavity,  formed  independently  of  the  primitive  segment 
cavities,  appears  as  a  cavity  between  the  yolk  and  the  somatic  meso- 
derm layer.  The  details  of  these  processes,  and  of  others,  such  as 
the  growth  of  the  ectoderm  round  the  yolk,  are  noted.  It  is  interest- 
ing to  note  that  just  as  the  anterior  and  posterior  defining  of  the 
fonow-like  invagination  originated  independently,  so  the  endoderm 
layer  is  formed  in  two  separate  anterior  and  posterior  portions  which 
subsequently  grow  together  across  the  intervening  gap. 

Dr.  Heider  describes  (g)  the  condition  of  the  yolk  with  persisting 
cellular  bodies,  and  with  cells  which  wander  inwards  from  the  endo- 
mesoderm,  and  emphatically  denies  the  frequently  asserted  formation 
of  part  of  the  internal  layer  from  the  apposition  of  nuclei  from  the 
yolk*  The  degeneration  of  the  latter,  and  its  absorption  by  pseudo- 
podia-Hke  processes  from  the  endoderm  ceUs  is  noted.  While  agree- 
ing with  Eowalevsky,  as  against  numerous  other  investigators  whose 
views  he  criticizes,  as  to  the  origin  of  the  endoderm  from  the  invagi- 
nated  lower  layer,  Dr.  Heider  differs  from  him  on  two  chief  points — 
the  origin  of  fiie  primitive  segment  cavities  and  the  mode  in  which 
the  endoderm  is  separated  off  For  while  Eowalevsky  derives  the 
former  from  internal  and  inferior  foldings  of  the  endo-mesoderm, 
and  represents  the  folded  portion  as  consisting  of  both  endo-  and 
mesoderm  afterwards  separated.  Dr.  Heider  has  described  the  origin 
of  the  cavities  from  a  lateral  split  between  the  two  layers  of  the 
invaginated  compressed  tube,  and  derives  the  endoderm  from  the 
median  portion  between  theuL  This  median  portion  afterwards 
grows  in  between  the  splanchnic  mesoderm  and  the  sur&oe  of  the 
yolk,  which  then  beoomes  endosed  dorsally  and  ventrally  by  the 
simple  extensions  of  the  two  layers. 

As  snbsidiaiy  results  of  his  research.  Dr.  Heider  notes  (hi)  that 
not  only  on  the  first  abdominal  segment,  but  on  all  the  others  rudi- 
mentary appendages  can  be  observed ;  (t)  that  the  transverse  com- 
missure of  the  ganglionic  chain  originates  by  the  invagination  between 
the  li^ral  strands  of  a  median  portion  retaining  an  intersegmental 
connection  with  the  ectoderm,  that  the  oesophageal  commissure  is 
formed  from  the  anterior  portion  of  the  late^  cords  without 
assistance  from  tfie  mandibular  ganglion,  that  the  apical  plates  are 
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bom  the  first  in  oonneotion  with  the  lateral  oords,  that  the  frontal 
ganglion  is  formed  from  an  unpaired  invagination  independent  of 
that  which  gires  rise  to  the  central  nenrons  system ;  (J)  that  the 
dorsal  cuial  described  by  Eowalevskj  is  an  inyolntion  of  the  egg- 
membnmes ;  (ib)  that  the  Malpighian  vessels  arise  from  the  ectoderm 
as  diyerticida  of  the  hind-gut. 

The  latter  portion  of  Dr.  Heider's  memoir  is  occupied  (J)  with  a 
lucid  exposition  of  the  opinion  that  the  various  germinal  layers  are 
derivable  from  the  blastoderm  which  is  superficiiJly  budded  off  from 
the  giant  multinuclear  trophodic  yolk-cell,  which  thus  occupies  the 
segmentation  cavity.  The  gastrulation  has  the  modified  form  of  a 
long  furrow,  the  boundary  between  the  two  layers  of  the  endo- 
mesoderm  represents  the  primitive  enteric  cavity,  the  margins  of  the 
invagination  form  the  stretched-out  blastopore.  The  persiBtenoe  of 
nuclei  within  the  yolk  after  the  plastic  elements  have  been  differ- 
entiated, may  be  connected  with  the  delayed  absorption  of  the 
former.  Wlule  regarding  the  yolk  as  the  passive  trophodic  remnant 
comparable  to  that  occupying  the  centre  of  a  centrolecithally 
segmented  ovum,  the  author  does  not  exclude  the  possibility  of  ite 
phylogenetic  origin  from  modified  endoderm  segmentation  masses,  as 
suggested  by  Eowalevsky's  report  of  what  occurs  in  Euaxes, 

Behaviour  of  Dorsal  Vessel  during  Metamorphosis.* — Pro£  A. 
EowalevEJiy  has  studied  in  the  larvsB  ofMuactdee  the  behaviour  of  the 
dorsal  blood-vessel  during  the  metamorphosis  of  the  larva.  In  feed- 
ing the  larviB,  for  another  purpose,  with  cochineal,  silver  salts,  and 
other  colouring  matters,  he  found  that  the  pigment  was  passed  in  an 
apparently  uncoloured  combination  to  special  cells  lying  round  the 
hearty  viz.  (a)  to  the  thirteen  pairs  of  hurge  cells  lying  posteriorly, 
(h)  to  the  oand-Hke  masses  which  surround  it  medianly,  and(c)  to 
the  anterior  **  garland-like  strands  "  described  by  Weismann.  Within 
these  cells  the  pigment,  passed  doubtless  from  the  heart  by  the  blood, 
seems  to  enter  mto  an  insoluble  combination  with  the  plasma  round 
about  the  nucleus.  Prof.  Eowalevsky  is  therefore  inclined  to  attribute 
to  these  ceUs  a  blood-purifying  function. 

The  '*  garland-like  strands  "  persist  unchanged  for  two  days  after 
metamorphosis,  a  fragmentation  of  the  nucleus  sets  in,  and  tiie  cells 
gradually  fidl  a  prey  to  the  fagocytes  or  granular  spheres  within 
which  the  pigment  again  forms  an  uncoloured  combination.  The 
strands  therefore  form  an  altogether  embryonic  or  larval  gland,  which 
does  not  pass  on  into  the  insect. 

He  haiei  shown  that  the  anterior  and  median  portions  of  the  heart 
oompletely  pass  over  to  the  imago,  and  the  cells  enveloping  the 
middle  portion  also  persist,  changing  their  position,  however,  and 
forming  a  broad  mass  of  cells,  which  envelopes  the  anterior  wall  of 
the  dbdomen  as  a  thick  network.  They  retain  their  introduced 
pigment,  and  even  in  the  adult  insect  these  cells  about  the  median 
pcnrtion  of  the  heart  may  be  artificially  fed  with  colour  in  similar 
fashion. 

♦  Biol.  Oentralbl.,  vi.  (1886)  pp.  74-9. 
Ser.  2— Vol.  VI.  2  R 
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Of  the  thirteen  pairs  of  large  ceUs  at  the  hinder  end  of  the  heart, 
the  six  posterior  pairs,  and  probably  the  portion  of  the  heart  between 
them,  fall  victims  to  the  yoracity  of  the  granular  cells ;  bat  the  seven 
anterior  pairs  persist  Prof.  Eowalevsky  draws  attention  finally  to 
the  important  shifting  of  the  heart  from  its  deep  position  between  the 
tracheal  stems  in  the  larval,  to  its  subsequent  superficial  position  just 
below  the  external  epithelium. 

Structure  of  the  Honey-Bee's  Cell.*— Herr  K,  Mullenhoff  reports 
the  results  of  his  studies  as  to  the  influences  resulting  in  the  formation 
of  the  honey-bee's  cell.  Extending  the  old  observation  as  to  the 
optimum  exhibited  by  the  form  of  the  cell,  he  shows  how  its  length  is 
also  in  perfect  accord  with  the  best  solution  of  the  bee's  problem. 
As  to  mechanical  explanation,  he  extends  Buffon's  experiment  with 
the  boiled  bottled  peas  swollen  into  hexagonal  form  by  mutual 
pressure,  by  showing  that  the  general  resultant  figures  are  really 
rhombododecahedra,  while  those  at  the  sides  exhibit  the  exact  form  of 
the  bee's  cell.  After  referring  to  Darwin's,  for  the  most  part  teleo- 
logical  attempt  at  solution,  he  directs  attention  to  the  necessity  of 
considering  the  nature  of  the  component  substance,  the  behaviour  of 
the  bees,  and  the  exact  nature  of  the  mechanical  forces  at  work.  This 
he  has  elsewhere  discussed  in  detail.^ 

He  emphasizes  the  perfectly  plastic  character  of  the  wax  at  the 
temperature  of  comb-bmlding  (27'^-^7^  C),  and  distinguishes  three 
different  phases  in  the  process: — (1)  The  formation  of  ICaraldi's 
pyramids  and  short  prisms,  (2)  the  increase  of  the  prisms  to  their 
full  length,  (3)  the  filling  and  closure  of  the  cells.  Describing  the 
beginning  of  the  process,  he  shows  how  the  simple  contractility  of 
the  material  effects  the  disposition  of  the  wax  into  small  pellicles  of 
equal  strength,  the  perfect  squaring  of  the  walls,  and  the  formation 
of  surface  angles  of  120°.  In  describing  the  successive  stages,  he 
lays  special  stress  on  the  variations  which  must  follow  the  changes  of 
temperature  and  the  continued  plasticity  of  the  cell,  which  is  con- 
tinually tending  to  acquire  smaller  surface  and  stronger  walls.  The 
cells  behave  mutually  like  soap-bubbles.  Maraldi's  pyramids  are 
literally  Plateau's  equilibrium  figures — with  the  smallest  surface 
within  given  limits,  and  the  whole  cells  are  isoperimetric  figures — 
with  smallest  surface  for  given  content.  In  short,  not  to  any  artistic 
dexterity  on  the  part  of  the  bee,  nor  to  any  direct  effect  of  its  body- 
form,  but  to  *'  statical  pressure  according  to  the  laws  of  equilibrium  " 
is  the  beautiful  result  to  be  referred. 

Storing  and  Preservation  of  Honey.^ — Herr  E.  Miillenhoff, 
continuing  his  studies  of  bees,  has  investigated  the  behaviour  of  the 
insect  in  gathering  and  storing  the  honey.  He  discusses  the  damping 
and  the  compression  of  the  pollen,  the  marvellous  adroitness  of  the 
bee  in  forcing  its  way  into  flowers,  the  careful  avoidance  of  mixing 
the  kind  of  pollen  during  one  gathering,  the  renewed  salivating  and 

♦  Arch.  f.  Anat.  n.  Physiol.— Physiol.  Abtheil.,  1886,  pp.  371-5. 
t  Pfluger'fl  Arch.  f.  d.  Gesammt.  Physiol.,  xxxii.  (1883)  pp.  589-618. 
X  Arch.  f.  Anat.  u.  Physiol.— Physiol.  Abtheil.,  1886,  pp.  382-^. 
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oompreflsion  wluob  the  pollen  receives  from  the  yonnger  indoor 
workers  before  it  is  stored  in  the  cells,  which  are  always  the  cells  of 
workers  and  not  of  drones.  The  pollen  is  frequently  deposited  in 
layers,  and  frequently  hermetioally  sealed  with  honey,  over  which  a 
thin  pellicle,  like  a  layer  of  cream  on  milk,  is  formed,  and  this  can  be 
poshed  aside  for  the  deposition  of  more  honey  or  walked  over  without 
causing  oyerflow. 

The  bees  which  are  going  up  and  down  over  the  full  cells  often 
exhibit  protruded  stings,  and  that  in  nomud  circumstances.  Drops 
of  pois<m  from  the  end  of  the  sting  are  seen  to  be  deposited  on  the 
honey,  and  the  presence  of  formic  acid,  absent  in  pure  nectar,  is  thus 
explioned.  The  acid  doubtless  exerts  an  antiseptic  influence  on  the 
honey,  and  the  author  has  beautifiilly  shown  that  in  uncovered  honey- 
cells  none  is  present,  and  that  fermentation  soon  sets  in,  which  could, 
however,  be  prevented  by  the  addition  of  1/10  per  cent,  formic  acid« 
Herr  MfiUenhoff  suggests  the  possible  expediency  of  removing  the 
honey  from  the  uncovered  cells,  and  thus  economizing  the  time  and 
energy  of  the  bees,  while  the  honey  could  be  readily  and  cheaply 
imeserved  by  the  addition  of  1/10  per  cent  formic  add  from  a 
pipette. 

Palps  of  Mandibulate  Insects.* — ^Prof.  F.  Plateau  has  observed 
fifty  individuals  belonging  to  various  species  of  Coleoptera  and 
Oraioptera,  and  he  concludes  that  during  manducation  the  labial 
and  maxillary  palps  of  mandibulate  insects  are  inactive ;  the  removal 
of  the  maxillary  palps  does  not  prevent  them  from  eating  in  a  normal 
manner,  and  the  same  is  true  of  the  loss  of  the  labial  palps.  The 
amputation  of  the  four  palps  does  not  abolish  the  sense  of  smell,  nor 
destroy  the  power  of  the  insects  to  recognize  and  sei^e  their  food. 
In  fact,  notwithstanding  the  loss  of  the  four  palps  these  insects  eat  in 
a  perfectly  normal  manner.  It  will  be  noticed  that  the  results  of 
M.  Plateau  are  altogether  opposed  to  the  views  ordinarily  held  by 
entomologists  as  to  &e  function  of  the  palps. 

Minute  Structure  of  the  Eyes  of  Diptera.t— The  first  part  of 
Prof.  G.  O.  Ciaccio's  work  consists  of  sixteen  chapters,  which  treat  of 
the  eye  of  insects  generally,  of  the  methods  of  study,  and  of  a  de- 
scription of  the  constituent  parts  of  the  eye.  The  second,  in  thirteen 
chapters,  is  devoted  to  the  peculiarities  of  a  number  of  families, 
among  which  are  the  iElstridaa,  SyrphidaB,  Muscid®,  Tabanidad, 
TipulidflB,  and  Pulicidsd.  The  third  part  is  divided  into  five  chapters 
and  treats  of  simple  and  compound  eyes  and  their  relations  to  one 
another,  and  to  those  of  vertebrates,  and  lastly,  of  the  physiology  of 
vision. 

Luminous  ElateridsB.^ — M.  B.  Dubois  is  of  opinion  that  any 
generalization  on  the  subject  of  biological  luminosity  is  premature ; 
for  the  present  we  must  try  and  collect  as  large  a  number  of  facts  as 
possible.    The  luminous  Elateridad  are  the  animals  which  best  lend 

♦  Bull.  Soo.  Zool.  France,  x.  (1885)  pp.  67-90. 

t  Mem.  Acoad.  Sci.  Instit.  Bologna,  1885,  28  pp.  and  12  pis. 

X  Bull.  See.  Zool.  France,  xi.  (1886)  pp.  1-275  (9  pU). 
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themselyes  to  pbysiological  aDalysis ;  they  are  found  between  80°  S« 
and  dO""  N.  of  latitude,  and  between  ^O""  and  180''  of  longitude. 
The  emission  of  light  is  intimately  connected  with  the  accom- 
plishment of  an  important  physiological  function,  but  in  some  rare 
cases  there  is  no  luminosity.  The  position,  form,  and  powers  of  the 
luminous  organs  vary  slightly  in  different  species,  and  a  few  have  no 
such  organs.  One  of  the  most  brilliant  is  Pyrophortu  noctUtunUy  which 
has  been  especially  studied  by  M.  Dubois.  In  the  necessary  pre- 
liminary anatomioal  study  certain  corrections  were  found  to  be 
necessary  with  regard  to  tiie  situation  of  the  stigmata,  the  distribu- 
tion of  ihe  trachesa,  and  the  relations  of  the  nervous  system  to  the 
light-producing  organs. 

The  organs  themselyes  are  composed  of  a  special  adipose  tissue 
and  of  certain  accessory  organs ;  histochemical  investigation  revealed 
the  presence  of  a  body  which  presents  the  characters  of  guanin. 
Intense  histolysis  takes  place  within  the  photogenous  adipose  tissue, 
the  changes  being  provoked  or  stimulated  by  the  penetration  of  blood 
into  the  luminous  organ;  this  histolytic  process  is  accompanied  by 
the  formation,  within  the  photogenic  cell,  of  a  vast  number  of  small 
crystalline  agglomerations  of  special  optic  properties,  and  especially 
remarkable  for  their  double  refraction. 

The  presence  of  blood  is  not,  however,  indispensable  for  the 
production  of  light,  for  the  ovum  is  luminous,  even  before  segmenta- 
tion, and  the  adipose  photogenic  cell,  when  isolated,  exhibits  the 
same  property;  these  facts  point  to  a  similarity  between  the  sub- 
stance of  the  adipose  body  and  that  of  the  vitellus.  The  larv89, 
which,  hitherto  uiuknown,  have  been  by  the  author  found  to  resemble 
those  of  other  Elateridad,  are  luminous ;  at  first  they  have  but  a 
single  luminous  organ,  but  this  extends  over  all  the  segments,  and  is 
loc^ized  at  the  points  where  histolysis  is  most  active.  In  the  adult 
insect  there  are  three  luminous  spots  which  are  so  placed  as  to  aid 
walking,  swimming,  and  flying  in  obscurity.  The  muscles  of  the 
luminous  organs  regulate  the  supply  of  blood  to  the  photogenic 
organs,  and  so  have  an  indirect  action  on  the  production  of  light ; 
the  nerves  act  through  the  muscles ;  the  photosensitive  reflex  action 
has  its  seat  in  the  cerebroid  ganglia ;  centrifugal  irritation  of  the 
ganglia  produces  the  appearance  of  the  light,  but  this  is  not  the  case 
with  centripetal  stimulation.  Bespiration  has  only  an  indirect 
influence  on  the  photogenic  function,  and  this  by  maintaining  the 
vital  conditions  of  the  blood  and  of  the  tissues ;  the  nature  of  the 
food  has  no  influence  on  tiie  production  of  animal  light.  The  cell 
(the  nonsegmented  ovum,  or  the  adipose  cell)  prepares  the  photogenic 
principles  under  the  influence  of  nutrition,  but  &e  light  is  not  the 
direct  result  of  the  proper  activity  of  the  organized  and  living  ana- 
tomical element.  When  the  structure  of  this  anatomical  element  and 
its  vitality  are  destroyed  the  luminous  phenomenon  can  still  be  pro- 
duced by  a  physico-chemical  action,  similar  to  that  which  converta 
glycogen  into  sugar  in  the  liver.  Though  the  luminous  organs  of 
Pyrophorua  are  the  most  remarkable  known  to  us,  the  organic  expense 
is  almost  insignificant  as  compared  with  the  effect  produced ;  so,  too. 
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the  lofis  of  energy  is  very  slight,  whereas  in  artificial  light  it  may  be 
as  much  as  98  per  cent. 

The  anther  analyses  the  causes  of  the  admirable  economic  superi- 
ority, and  ascribes  it  to  the  following  canses : — 

1.  There  are  a  number  of  chemical  rays  in  this  light  as  may  be 
shown  by  photography,  but  there  is  only  a  small  proportion  of  them ; 
the  result  must  be  ascribed  to  the  existence  of  a  fluorescent  substance 
which  has  been  discovered  in  the  blood  of  Pyrapharua,  and  which,  by 
penetrating  into  the  organ,  gives  it  the  special  and  brilliant  character 
which  distinguishes  the  light.  The  greater  number  of  the  chemical 
rays  are  trai^ormed  into  very  brilliant  fluorescent  rays  of  a  medium 
wave-length. 

2.  Optic  analysis  shows  that  the  light  is  in  great  part  eomposed 
of  rays  similar  to  those  which  are  n)und  at  those  points  of  the 
spectrum  where  experience  has  fixed  the  maximum  of  illuminating 
intensity. 

8.  There  is  no  loss  by  heat-radiation ;  the  amount  of  heat  given 
ofi^,  even  at  the  time  of  greatest  activity,  is  infinitesimal. 

4.  There  is  no  reason  for  supposing  that  there  is  any  conversion 
of  energy  into  electricity. 

5.  This  marvellous  light  is  physiological  because  it  is  of  vital 
origin,  and  because  no  other  source  is  as  well  adapted  to  the  wants  of 
the  organ  of  vision  in  the  animal  series. 

Honey-dew.* — ^M.  Boudier  finds  the  composition  of  honey-dew 
from  the  Aphis  of  the  laburnum  to  be  as  follows : — Cane-sugar  57*  25 ; 
inverting  sugar  16*25;  dextrin,  mucilaginous  substances,  albumi- 
noids, &e^  26  *  5  per  cent.  It  frequently  contained  Mucedineie,  which 
possibly,  in  their  development,  have  transformed  a  portion  of  the  cane- 
sugar  into  inverting  sugar.  In  damp  weather  there  are  developed 
on  the  leaves  covered  wi^  honey-dew  large  numbers  of  fungi  belong- 
ing to  the  genus  Clado^xmum, 


$,  Myrlopoda. 

Early  Development  of  lulus  terrestris.t — Mr.  F.  G.  Heathcote 
experienced  considerable  difiSculty  in  preparing  the  ova  of  Iulu$ 
terregtris^  owing  to  the  hard  chitinous  chorion  and  the  great  amount 
of  food-yolk.  Attempts  to  remove  the  chorion  by  Bobretski's  method 
were  failures;  Perenyi's  fluid  burst  the  chorion  quickly,  but  the 
contents  escaped;  in  the  result  Mr.  Heathcote  cut  sections  of  the 
ova  with  the  chorion  still  on.  The  sections  were  most  satisfactorily 
stained  by  Grenacher's  alum-carmine. 

The  ovum,  when  within  the  ovary,  is  surrounded  by  a  follicular 
envelope,  has  a  large  nucleus  and  a  single  large  nucleolus,  which 
stains  very  deeply.    Sections  made  from  ova  late  on  the  day  of  oviposi- 

♦  Assoc.  Fran,  pour  rAvanoement  des  Sci.,  Congrfes  de  Blois,  1884,  8  pp. 
Bee  Bull  Soc.  Bot.  France,  xxxii.  (1885)  Rev.  Bibl.,  pp.  122-3. 

t  Quart  Journ.  Micr.  Sci.,  xxvi.  (1886)  pp.  419-69  (2  pis.).  Proc.  Roy.  Soc. 
Lond.,  xl.  (1886)  pp.  73-6. 
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tion  revealed  the  nacleos  not  at  the  periphery,  bot  in  a  mafis  of  pro- 
toplasm in  the  centre  of  the  ovmn;  from  this  mass  amceba-like 
processes  radiate  in  all  directions,  and  form  a  protoplasmic  network 
throughont  the  egg;  the  nndeos  is  no  longer  a  distinct  reside. 
Early  on  the  second  day  the  nucleus  and  the  central  mass  of  proto- 
plasm divide  into  two  parts,  but  the  parts  r^nain  connected  by  a 
network  of  protoplasm.  At  the  close  of  segmentation  there  are  a 
number  of  masses,  each  with  a  dense  central  portion  in  which  is  the 
nucleus,  while  the  outer  portion  is  broken  up  into  innumerable 
processes,  which  cement  the  masses  together  and  permeate  the  yolk 
in  every  direction. 

Mr.  Heathcote  attaches  more  importance  to  the  connection  of 
layer  with  layer  by  means  of  cell-processes  than  to  the  connection  of 
cell  with  cell.  He  believes  that  nothing  of  the  sort  has  been  de- 
scribed before,  but  more  than  ten  years  ago  Prof.  Bay  Lankester 
(in  vol.  xiv.  Q.  J.  M.  S.)  directed  attention  to  '*  an  important  histo- 
logical arrangement  seen  "  in  a  specimen  of  a  developing  LymnseuBj 
where  there  was  "  a  connection  of  the  endodermal  mass  of  cells  with 
those  forming  the  body-wall  by  means  of  long  processes  .  .  .  the 
processes  appear  to  be  actual  filaments  of  the  cell-substance  of  the 
endodermal  cells."  The  mesodermal  **keel"  is  formed  both  by 
ectoderm  and  endoderm ;  later  on,  the  greater  part  of  the  mesoderm 
becomes  arranged  in  two  parallel  longitudinal  bands  along  the  ventral 
surface  of  the  embryo,  and  these  bands  are  connected  by  a  thin 
bilaminate  portion;  the  mesodermal  somites  are  at  first  solid, 
but  later  a  cavity  appears  in  them;  the  formation  of  the  meso- 
derm almost  exactly  resembles  that  of  spiders,  as  described  by 
Balfour. 

The  nerve-cords  are,  at  an  early  stage,  widely  separated  from  one 
another,  but  connected  by  a  thin  median  portion;  later  on,  they 
almost  form  one  cord.  The  lumen  of  the  IkLdpighian  tubes  is  from 
the  first  continuous  with  that  of  the  proctodaoam.  The  author 
concludes  by  comparing  his  results  with  those  of  earlier  observers  on 
this  and  allied  forms. 

y,  Prototraoheata. 

Development  of  the  Cape  Species  of  Peripatus.*  —  Mr.  A. 
Sedgwick  enters  into  fuller  details  as  to  the  development  of  Peripatus 
than  in  his  communication  to  the  Boyal  Society  which  we  have 
already  noticed.']'  Notwithstanding  the  sponge-like  structure  of  the 
ovum  of  P.  capensiB  it  can  hardly  be  doubted  that  some  not  very 
remote  ancestor  must  have  had  an  ovum  heavily  charged  with  food- 
yolk;  in  P.  novw  zealandias  the  ovum  is  considerably  larger 
(1*5  X  1  mm.)  than  that  of  P.  capensis^  and  contains  a  large  amount 
of  food-yolk,  while  the  shell  is  thick  and  chitinous.  On  the  other 
hand,  the  West  Indian  species  described  by  Kennel  has  a  small  ovum 
(0*04  mm.);  so  that  we  have  in  P.  navse  zealandise  with  greatest 

♦  Quart.  Joura.  Mlcr.  Sci..  xxvi.  (1886)  pp.  175-212  (8  pl«.). 
t  Soe  this  Journal,  aniVf  p.  289. 
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length  of  OYiim  1*5,  in  P.  capenaU  0*5-0*6  muL,  of  P.  halfouri 
0-£-0*5 mm., and  of  P.  edwardsiiO'Oi mm.,  a  perfect  series  in  regard 
to  size  and  amount  of  yolk. 

As  to  the  segmentation  it  is  not  onlj  to  be  noted  that  it  is  not  a 
true  segmentation,  bat  also  that  no  part  of  the  nadens  or  centre  of 
force  of  the  nnsegmented  OYom  enters  the  clear  endoderm  masses ; 
when  endodermal  nadei  do  appear,  thev  are  larger  than  the  ecto- 
dermal and  are  very  irregolar  in  shape ;  aiyidins  direcUj,  they  do  not 
exhibit  the  nsnal  karyoKinetic^  figures.  In  ouier  words,  there  are 
two  different  modes  of  segmentation,  neither  of  which  are  instances 
of  complete  cleavage  in  the  ordinary  acceptation  of  the  tenn.  The 
first  kind  is  preced^  by  the  division  of  the  nucleus  of  the  fertiliaed 
ovum  and  its  products,  and  this  gives  rise  to  the  ectoderm  cells  ;  the 
second,  which  takes  place  contemporaneously  with  the  first,  divide 
the  la^r  and  cleaner  vegetative  part  of  the  ovum  with  the  endoderm 
masses.  Inasmuch  as  the  gut  is  to  be  looked  upon  as  a  vacuole,  it 
resembles  in  all  essential  respects  the  cavity  in  the  body  of  a  ciliated 
infusorian. 

After  a  full  account  of  the  nucleus  of  the  unsegmented  ovum,  the 
male  and  female  pronuclei  and  the  endodermal  nuclei  are  described 
in  detail;  the  structure  of  the  gastrula  and  the  formation  of  the 
mesoderm  are  discussed,  and,  in  conclusion,  the  author  extends  the 
results  which  flow  from  his  discovery  of  the  syncytial  nature  of 
Peripatus ;  if  they  are  of  general  truth  we  must  modify  our  ideas 
about  the  ancestral  metazoon,  and,  instead  of  looking  on  it  as  a 
colonial  protozoon,  regard  it  as  having  the  nature  of  a  multinucleated 
infusorian,  with  a  mouth  leading  into  a  central  vacuolated  mass  of 
protoplasm.  In  centroledthal  eggs  it  has  already  been  observed  that 
in  early  stages  separation  was  incomplete,  but  the  ordinary  explanation 
that  this  phase  is  only  temporary  is  not  confirmed  by  Heathcote's 
discovery  that  there  is  no  separation  in  the  myriopod  lulus, 

t.  Araolmlda. 

Development  of  Agelena  Uflevia.*-— After  a  short  review  of  the 
comparatively  few  works  on  the  subject,  Mr.  W.  A.  Locy  gives  an 
account  of  his  own  researches. 

1.  The  eggs. — Eggs  in  the  fresh  state  were  studied  when  im- 
mersed in  pure  oil;  external  features  were  also  observed  on  eggs 
hardened  in  alcohol,  after  removing  the  shell  and  clarifying  with  oil 
of  doves.  The  most  satisfactory  method  of  preparing  them  for 
sections  is  to  heat  the  eggs  in  water  to  SO''  0.,  and  after  being  slowly 
cooled,  to  pass  them  through  a  graduated  series  of  alcohols.  Porenyi's 
fluid  produces  an  alteration  in  the  yolk,  but  is  useful  in  conjunction 
with  other  methods.  Corrosive  sublimate  rendera  the  eggs  too 
brittle. 

Grenacher's  borax-carmine  is  the  best  staining  agent,  though  in 
the  later  stages  the  egg  has  to  remain  in  the  fluid  for  a  considerable 

♦  Bdl.  Mus.  Comp.  Zool.  Cambridge,  xii.  (1886)  pp.  63-95  (12  pis.). 
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time,  and  in  order  to  prevent  maceration  it  has  to  be  rehardened 
from  time  to  time.  Eggs  heated  with  Perenyi's  fluid  gaye  the  most 
satisfactory  sections. 

The  egg  when  laid  is  snrroonded  by  a  tongh  chorion  (deposited 
daring  the  passage  down  the  oviduct)  which  is  covered  with  granules. 
Within  this  is  a  structureless  vitelline  membrane  formed  whilst  the 
egg  is  still  in  the  ovary. 

In  the  centre  of  the  egg  is  the  nucleus  surrounded  by  nearly 
clear  protoplasm ;  this  is  connected  bv  protoplasmic  strands  with  a 
peripheral  layer  of  protoplasm — the  blastema— containing  numerous 
oil-globules ;  imbedded  in  the  meshes  of  the  protoplasmic  network 
connecting  the  two  layers  of  protoplasm  are  numerous  large  albuminoid 
yolk-corpuscles. 

2.  The  embryo. — ^The  development  of  the  embryo  is,  for  conveni- 
ence, divided  into  five  periods. 

The  preblastodermic  period. — ^The  yolk  shrinks  from  the  vitelline 
membrane,  and  the  space  thus  formed  is  filled  with  pervitelline 
liquid.  In  this  condition  one  side— the  future  ventral  plate — is  flat, 
the  other  convex.  The  contraction  of  the  yolk  causes  the  blastema  to 
be  moulded  on  the  underlying  yolk-corpusdes,  so  as  to  mark  out  the 
surface  of  the  egg  into  polygonal  areas.  The  central  nucleus  divides 
up,  and  the  nuclei  thus  formed,  together  with  corresponding  portions 
of  protoplasm,  migrate  to  the  surface  and  enter  the  blastema ;  and 
thus  this  layer  becomes  converted  into  a  series  of  nucleated  cells — the 
blastoderm. 

The  second  period  includes  the  changes  up  to  the  first  appearance 
of  the  appendages.  The  irregular  cells  of  the  blastoderm  divide  up 
and  give  rise  to  regular  cells.  In  one  instance  the  author  observed 
a  depression  at  one  pole  of  the  egg,  similar  to  that  described  by 
Salensky  as  an  invagination ;  but  Locy  is  uncertain  as  to  what  really 
happens,  and  considers  it  to  have  some  relation  to  the  primitive 
cumulus.  This  latter  structure  is  a  thickening  of  the  blastoderm  at 
one  end  of  the  ventral  surface.  At  the  opposite  end  a  caudal  thicken- 
ing appears,  and  between  the  two  is  the  ventral  plate.  This  is 
soon  marked  by  transverse  furrows  into  *' protozonites."  lliese 
extend  laterally  for  about  a  quarter  of  the  circumference  of  the  egg, 
whilst  the  series  of  seven  or  eight  zonites  occupy  about  two-thirds  the 
circumference.  The  blastoderm  along  the  ventral  surface  is  more 
than  one  cell  layer  thick,  whereas  dorsally  there  is  a  single  layer  of 
flattened  cells.  When  the  protozonites  are  formed,  both  ectoderm 
and  mesoderm  are  distinguishable ;  the  former  as  a  layer  of  regular, 
columnar  cells ;  the  latter  of  cuboidal  cells  not  so  definitely  arranged. 

The  third  period  extends  from  the  appearance  of  the  appendages  to 
the  time  of  reversion. 

Six  protozonites  are  distinguishable ;  these  soon  become  rounded 
at  their  lateral  extremities  and  project  as  bud-like  processes — the 
appendages.  The  first  two  zonites  are  formed  from  the  cephalic 
plate;  new  ones  are  added  from  the  caudal  plate.  The  four  next 
zonites  appear,  and  have  small  rounded  prominences  upon  them — the 
provisional  mesosomatic  appendages.     The  prosomatic  app^dages 
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grc^nally  curve  towards  the  ventral  isarfiEtce  and  are  distinctly  fonr- 
jointed. 

The  oephalio  plate  is  bilobed ;  a  bilobed  labmm  has  appeared 
and  the  stomodaBnm  is  funtly  indicated  between  the  rudiments  of  the 
ehelicene.  The  head  and  tail  nearly  meet  dorsally  and  the  caudal 
plate  has  given  rise  to  six  metasomatio  segments.  The  ectoderm 
along  the  ventral  mid-line  is  thinner  than  at  the  sides,  and  it  is  from 
the  thickened  lateral  bands  that  the  nerve-ganglia  are  formed,  one  at 
the  base  of  each  of  the  appendages ;  those  belonging  to  the  chelicersd 
will  soon  disappear.  The  mesoderm  is  absent  in  the  middle  line, 
but  laterally  it  splits  into  somatic  and  splanchnic  layers,  and  is 
d'vided  up  into  segments. 

In  Qie  fourth  period  the  reyersion  takes  place.  The  tail  gradually 
becomes  pointed  and  much  shorter ;  the  terga,  which  haye  appeared 
in  the  mesosomatic  segments  grow  dorsally,  and  the  tail  gradually 
separates  from  the  head  on  this  surfiAoe. 

As  the  terga  grow  this  process  goes  on  till  at  the  end  of  this 
stage  the  ventral  surface  is  bent  upon  itself^  so  that  the  tail  is  directed 
towards  the  head  in  ezactlythe  opposite  d[irection  to  what  it  is  at  the 
beginning  of  the  period.  The  stomodfeum  is  deepening ;  the  procto- 
deum has  appeared  at  the  tip  of  the  shortened  tail,  and  gives  off  a 
diverticulum  which  becomes  the  stercoral  pocket  of  the  adult.  During 
reversion  the  ectodermic  bands,  which  give  rise  to  the  ganglia,  become 
widely  separated  and  allow  some  of  the  yolk  to  project,  so  as  to  form 
a  sort  of  yolk-sac,  which,  however,  is  soon  absorbed. 

At  the  base  of  the  chelicersd  certain  cells  become  spongy  and  form 
the  poison-gland,  probably  by  invagination ;  the  spinning  glands  are 
indicated  by  masses  of  ectoderm  near  the  anus.  Later  on  the  in- 
vaginations to  form  the  pulmonary  sacs  appear;  the  lamellsB  arise 
from  cells  which  become  arranged  in  parallel  lines.  The  mesoderm 
grows  dorsally  and  becomes  segmented,  corresponding  to  the  terga ; 
so  that  these  are  not  derived,  as  Balfour  held,  from  the  yolk.  The 
author  was  unable  to  ascertaon  the  details  of  the  formation  of  the 
heart,  but  agrees  with  Schimkewitsch  that  Balfour's  statement  that  it 
arises  from  a  solid  cord  of  cells  is  wrong.  Just  before  reversion 
commences  certain  large  cells  are  seen  along  the  sides  of  the  bodv, 
which  have  arisen  from  the  yolk,  and  form  the  *'  primary  entoderm. 

The^A  period  lasts  up  till  the  embryo  is  hatched.  A  deep  con- 
striction separates  the  prosoma  from  the  mesosome,  and  the  embryo 
becomes  still  more  flexed.  The  two  posterior  pairs  of  provisional 
appendages  are  transformed  into  spinning  mamillsB. 

A  few  days  before  hatching  the  embryo  begins  to  unroll  and 
undergoes  a  moult,  and  when  hatched  is  quite  straight.  The  eyes 
have  appeared,  and  the  tracheffi  are  indicated,  as  invaginations  on  the 
ventral  surface. 

3.  Organogeny, — At  the  time  of  hatcliing,  the  alimentary  tract 
consists  of  an  anterior  and  a  posterior  portion,  the  inner  ends  of 
which  abut  on  the  yolk.  The  stomodsBum  gives  rise  to  pharynx, 
oesophagus,  and  stomach,  which  are  lined  by  a  cuticlo  continuous  with 
that  of  Sie  exterior.   The  proctodesum  gives  rise  to  the  stercoral  pocket. 
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from  which  the  presterooral  tube  leads  towards  the  yolk ;  the  Mal- 
pighian  tabes  arise  from  its  dorsal  wall,  and  the  author  considers 
that  their  position  marks  the  prestercoral  tube  as  entodermic.  Pass- 
ing backwards  from  the  stomach  is  the  postgastric  tube,  which  is 
so  plugged  with  cells  that  its  true  relations  are  obscured ;  it  is  probably 
the  most  anterior  region  of  the  mesenteron,  the  middle  r^on  of 
which  is  still  occupied  by  yolk. 

The  eyes  are  eight  in  number ;  the  anterior  median  pair  have  a 
slightly  different  deyelopment  from  that  of  the  remaining  eyes. 
A  thickening  of  the  ectoderm  appears,  and  at  one  end  of  this  is  an 
invagination,  directed  obliquely  to  the  surface,  so  that  the  outer  wall 
becomes  inverted,  whilst  the  cells  of  the  lower  wall  retain  their 
original  direction ;  this  consists  of  one  layer,  the  inverted  wall  of 
several  layers. 

The  epidermis  meets  above  the  invagination  and  gives  rise  to 
the  vitreous  body ;  the  cuticle  becomes  thickened  to  form  the  lens ; 
the  cells  of  the  inverted  layer  elongate  and  form  the  bacilli  peri- 
pherally, whilst  the  nuclei  get  pushed  deeper  down,  so  as  to  be  post- 
bacillar ;  the  lower  wall  of  the  optic  cup  appears  to  give  four  pigment- 
cells. 

In  the  other  eyes,  the  nuclei  of  the  retina  are  prebacillar. 

The  Itrngsacs  arise  as  a  pair  of  invaginations,  and  the  lamellie  are 
first  indicated  by  the  nudoi  of  the  cells  being  arranged  in  parallel 
rows;  the  cells  give  rise  to  a  chitinous  cuticle  which  coats  the 
lamellaa. 

At  the  end  of  the  paper  some  results  and  theories  of  previous 
authors  are  discussed  in  the  light  of  the  new  facts  observed  by  the 
present  author,  and  a  bibliography  closes  the  memoir. 


c.  OniBtaoea. 

Structure  and  Deyelopment  of  Bronchipus  and  Artemia.* — 
What  Prof.  0.  Olaus  did  long  ago  for  the  Schizopoda  in  his  monogroph 
on  Nebalia^  he  has  now  even  more  completely  achieved  for  the 
Phyllopods  in  a  detailed  investigation  of  the  structure  and  develop- 
ment of  Branchipaa^  nor  is  his  research  without  rich  results  in 
regard  to  the  Malacostraca  in  general. 

I.  The  formation  of  metamerea  and  the  development  of  the  body 
during  metamorphosis,  —  The  newly  liberated  Branchipus  larva, 
though  predominantly  nauplioid,  already  exhibits  hints  of  the  meta- 
nauplius  stage,  in  the  presence,  below  the  cuticle,  of  the  maxillary 
segments,  of  pad-like  appendages  on  the  next  two  joints,  and  of  meta- 
meric  segmenting  of  the  mesoderm  band  in  the  posterior  portion.  On 
cross-section  the  cerebral  and  mandibular  ganglia  are  seen  still 
connected  with  the  ectoderm,  the  oesophageal  ring  and  antennary 
ganglia  have  already  sunk  inwards,  while  antennary  gland,  liver 
diverticula,  mouth,  and  hind-gut  are  readily  apparent  The  splanchnic 

♦  Arbeit  ZooL  Inst  Univ.  Wien,  vi  (1886)  pp.  267-370  (12  pla.). 
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mesoblast  develops,  in  characierietie  omstacean  fashion,  independently 
of  the  somites,  into  which  the  parietal  sheath  beoomee  sobie^aaMklj 
segmented.  The  growth  of  Uie  mesoUast,  the  appearance  of  the 
lateral  appendage-rudiments  and  alternating  ganglia,  the  mesoblast 
growth  round  the  dorsal  vessel,  and  the  progressive  differentiation 
of  the  organs  is  then  described  in  detail  for  larvaB  at  various  successive 
stages.  The  presence  of  a  hitherto  overlooked  sense-organ  between 
the  brain  and  the  frontal  eye  is  noted. 

II.  The  aegmentation  of  ilie  metoderm  and  the  differentioHon  of 
ectodermic  and  megodermic  organs. — The  posterior  portion  of  the 
mesoderm  band,  Prof.  Claus  calls  the  budding  zone.  In  front  of 
this,  cross  bands  of  two  cells  abreast  are  formed,  rapidly  growing, 
by  the  division  of  these  cells,  into  thick  mesoderm  somites,  in  whidi 
three  regions  become  more  or  less  clearly  distinguishable — ihe  dorsal, 
forming  the  heart-rudiment  and  dorsal  muscles — the  median  or  lat^*al 
forming  the  musculature  of  the  joints — ^the  ventral  forming  muscle 
and  neurilemma.  The  connective  tissue  of  the  horizontal  septum, 
the  blood-corpuscles,  &c^  are  similarly  derived.  The  first  rudiments 
of  the  appendages  are  due  to  ectoderm  proliferations  which  soon 
become  associated  with  mesoderm.  It  is  wdrth  noting  that  except  in 
the  testicular  cells  no  nuclear  spindles  were  se^i,  so  that  direct 
division  is  regarded  as  normal.  The  rudiments  of  the  ganglia  are 
at  first  separate  ectodermal  thickenings,  which,  sinking  in,  become 
secondarily  connected.  In  no  case  does  a  nerve  arise  as  a  secondary 
outgrowth  from  the  nerve  centre ;  only  the  frontal  sense-organ  seems 
to  develope  in  this  way  from  processes  of  the  frontal  nerve-cells  of  the 
cerebral  ganglion.  The  grouping  of  the  muscle-cells  in  definite 
direction  is  wen  described. 

UL  Hie  formation  of  regions  and  the  number  of  the  segments. — The 
impossibility  of  establishing  exact  homologies  between  the  variable 
adaptive  modifications  into  head,  thorax,  and  abdomen  in  different 
types  is  emphasized.  Entering  into  a  detailed  discussion  of  the 
number  of  segments.  Prof.  Olaus  criticizes  the  famous  experiment  of 
Schmankewitsch,  maintaining  that  there  is  really  no  difference  in  the 
number  of  abdominal  segments,  while  there  are  indeed  numerous 
distinctions  between  the  two  genera. 

lY.  Integumenty  connective-tissue^  and  fai-bodies, —  Branehipus 
affords  beautiful  illustration  of  the  chitinous  modification  of  part  of 
the  protoplasm  of  the  hypodermis  cells  to  form  not  only  the  cuticle, 
but  the  sinews  and  internal  plates.  The  three  layers  described  in 
Decapods  are  not  diffarentiated  in  Branchipus,  where  the  external 
structureless  cuticle  is  generally  alone  discoverable,  though  in  some 
regions  a  deeper  fibrous  layer  can  be  detected.  It  seems  sometimes 
as  if  the  connective-tissue  structures  which  Tullberg  described,  in 
the  lobster,  between  the  chitinogenous  cells  and  the  subjacent 
connective  tissue,  were  really  present,  but  this  appearance  is  due  to 
a  non-nucleated  internal  cuticle,  resulting  from  the  modified  basal 
protoplasm  of  the  epithelial  cells.  Oonnective  fibres  abundantly 
dLETtributed  in  the  joints  are  also  products  of  the  chitinogenous  cells 
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of  the  bypodermis,  and  are  not  strictly  connective-tissne  fibre&  The 
fibrous  strands  and  smew-plates  produced  within  the  chitinogonons 
cells  are  micro-chemically  distingaishable  from  the  superficial  chitin 
of  the  cuticle.  The  mesoderm  connective-tissue  elements  are  then 
discussed,  and  the  special  modification  of  these  by  the  accumulation 
of  f&Uj  globules  within  the  protoplasm.  The  various  distribution 
of  the  &t^  cells  and  the  parts  that  they  seem  to  discharge,  for  instance, 
in  aiding  the  chitinized  basal  membrane  of  the  bypodermis  cells  to 
form  the  sinew-plates  are  described  at  length. 

y.  Museulalure, — Two  dorsal  muscles  extend,  along  the  blood- 
vessel, and  two  ventral  along  the  nerve-cord ;  the  external  bundles 
of  the  latter  diverge  dorsally  in  the  segments  behind  the  cenital 
region ;  the  myomere  of  the  last  abdominal  segment  is  well  defined 
from  the  anal  piece  (not  in  Atiemia\  but  several  long  muscle-cells 
pass  into  the  latter.  The  lateral-dorsu,  and  the  median-ventral  groups 
of  transverse  musdes,  and  the  disposition  of  the  component  bundles  in 
eadi  appendage-bearing  segment  are  described,  and  compared  with 
the  homologous  musculature  of  the  maxiUsB,  and  with  the  more 
complicated  modifications  in  the  second  antennary  and  mandibular 
segments.  Special  attention  is  directed  to  the  interesting  connection 
between  the  muscles  themselves  and  with  the  integument,  by  means 
of  numerous  sinewy  connective  fibres  which  distribute  the  strain  over 
a  large  surface  of  insertion. 

YI.  Nervous  system  and  sense-organs. — Branchipus^  like  other 
PhyUopoda,  affords  beautiful  illustration  of  the  rope-kdder-like  nerve 
chain,  produced  by  the  marked  distance  of  the  two  ganglionatod 
cord  and  the  consequent  breadth  of  the  transverse  commissure. 
The  position  of  the  antennary  ganglia  on  the  oesophageal  ring  and 
the  persistent  separation  of  t£e  mandibular  and  maxillary  ganglia, 
are  also  regarded  as  expressions  of  primitive  characters.  With  the 
exception  of  that  connecting  the  mandibular  ganglia,  the  commissures 
of  the  above  ganglia  are  double,  as  are  also  those  of  the  two  pairs 
of  small  ganglia  in  the  genital  segments.  Prof.  Glaus  gives  reasons 
for  regarding  the  primary  cerebral  ganglion  mass  as  re&rable  to  the 
apical  disc  of  Lov6n's  larva,  while  the  ganglia  of  the  segments  owe 
their  origin  to  paired  thickenings  of  tibe  bypodermis.  He  gives  a 
minute  description  of  the  structure  and  histology  of  these  supra- 
cesophageal  nervous  structures,  of  the  sensory  setce  on  the  antennaB, 
&C.,  and  of  a  hitherto  unobserved  sense-organ,  similar  to  that  structure 
in  Cladocera  first  described  by  Leydig  as  '*  Nackenorgan." 

VII.  The  stalked  eyes.-^Vroi.  Glaus  emphasizes  what  even 
Oarri^re  in  his  recent  work  on  the  comparative  anatomy  of  optic 
organs  overlooks,  that  the  compound  lateral  eyes  of  Branchipus  are 
seated  on  movable  stalks,  and  indicates  the  great  interest  of  their 
relatively  simple  relations  as  elucidating  the  more  complex  structures 
and  connections  in  the  eyes  of  Decapods  and  Stomatopods.  After 
noting  the  perfect  homolo^  of  the  eyes  of  Branchipus  with  those 
of  these  higher  types,  and  reasserting  his  previously  maintained 
derivation  of  these  organs  from  parts  of  the  head  which  have  become 
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independent,  and  not  from  modified  appendages  as  was  formerly 
asserted,  he  indicates  the  origin  of  their  ganglion  from  the  distally 
constricted  portion  of  the  dorsal  cerebral  lobe  ^the  secondary  oere- 
bmm).  A  detailed  compaiatiyo  account  of  the  innervation  and  his- 
tology of  these  lateral  eyes  is  then  given,  with  critical  notices  of  the 
opinions  of  Grenacher,  Carri^re,  and  others. 

VnL  The  unpaired  frofUal  eye  is  then  described ;  and  in  regard 
to  its  function,  it  is  noted  that  while  the  absence  of  a  refracting 
apparatus  seems  to  exclude  the  possibility  of  the  perception  of 
images,  and  points,  therefore,  to  a  diffuse  sensitiveness  to  light, 
tiie  slight  differentiation  of  the  nerve-cells  suggests  the  probability 
that  its  function  is  restricted  to  a  susceptibility  to  the  heat-rays  of 
Kght 

IX.  AUmefUary  and  excretory  organs. — After  some  notes  in  regard 
to  the  oral  appendages,  in  the  course  of  which  the  absence  of  a  mandi- 
bular palp  is  emphasized  as  a  general  character  of  the  Phyllopods, 
and  a  description  of  the  alimentary  tract,  with  a  denial  of  the  respira- 
tory function  of  the  hind-gut,  Prof.  Glaus  discusses  at  some  length 
the  antennary  and  the  shell-glands,  as  also  the  interesting  segmental, 
ventral,  and  limb  *'  glands,^  and  lastly  the  "  Nackenschild." 

X.  Hearty  circulation  and  respiration. — ^In  regard  to  the  structure 
and  development  of  the  primitive  type  of  heart  exhibited  by  Bran- 
ehipusy  Professor  Glaus  has  little  to  add  to  his  previously  established 
results.  The  same  may  be  said  as  to  the  respiration ;  as  before,  he 
maintains,  apart  from  the  respiratory  function  of  the  whole  of  the 
delicate  integument,  that  the  branchial  sacks  on  the  appendages  are 
special  breathing  organs.  As  noted  above,  he  does  not  allow  to  the 
iuteetinal  surfiAce  that  respiratory  function  with  which  it  has  been 
repeatedly  credited. 

XI.  B^oduciive  organs. — The  modification  of  genital  segments 
and  external  organs,  and  the  structure  of  the  male  and  female  glands, 
are  finally  discussed,  and  on  the  former  point  a  further  report  is 
promised. 

Of  this  detailed  monograph  of  the  much-investigated  Branchipus, 
which  occupies  a  whole  ^^t  of  the  Wien  Arbeiten,  little  more  than 
a  table  of  contents  has  been  above  given.  The  memoir  is  illustrated 
with  twelve  plates* 

'Challenger' Stomatopoda.* — Mr.  W.  K.  Brooks  gives  a  rSsumS 
of  his  report  on  this  group  published  in  the  "  Ghallenger  "  Beports. 

Out  of  fifteen  adult  species  eight  are  new,  and  two  have  been 
only  inadequately  described.  The  pelagic  larv8B  are  numerous,  and 
have  served  to  establish  the  connection  between  the  adults  and  their 
proper  larvsd  in  all  the  genera  except  two. 

The  development,  however,  is  difficult  to  trace;  they  undergo 
secondary  modifications  which  are  not  represented  in  the  adult ;  in 
fact,  the  larvsB  differ  more  from  one  another  than  do  the  adults. 

From  a  comparative  study  of  the  larvsB,  it  is  possible,  as  with  the 

*  Johns-HopkiuB  Univ.  Cira,  y.  (1886)  pp.  88-5. 
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adults,  to  arrange  them  genealogically,  as  the  following  tabular 
arrangement  shows : — 


Lysioerichthns  (with  short  spines) 
Alimerichthus  Ljsioerichthns  (with  long  spines) 

iohthalima 


ihtbns 
Erie 


Psenderichthas 


Qonerichthus 


Unknown  Erichthoidina-like  larva. 


The  generic  characters  are  then  given:  while  retaining  the 
accepted  genera  new  diagnoses  are  rendered  necessary,  since  im- 
portant points  have  been  too  greatly  emphasized.  Then  follows  an 
analyticfd  key,  giving  the  more  prominent  diagnostic  characters  of 
each  genus. 

1.  Sixth  abdominal  somite  fosed  with  telson  (gen.  Proto- 
iquUla  n.g.). 

2.  This  somite  distinct. 

Genera,  Oonodactylns. 
Pseudosquilla. 
Coronida  n.g. 
Lysiosquilla. 
Sqnilla. 
A  phylogenetic  table  of  the  adult  takes  the  following  form : — 


Squilla 


Squilla  (GhlorideUa) 


Lysiosquilla 


Ly.  (Ooronis) 


Coronida 


Pseudosquilla        Gonodactylus 


Protosquilla 

This  table  agrees  with  that  derived  from  consideration  of  the 
larvsB.  Faxon,  has  reared  a  SqutUa  empusa  from  Alima ;  Olaus  has 
traced  PseudaaguiUa  from  Pseuderichihus ;  and  Brooks  has  now  traced 
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lysumqmlla  eoBcavaius  from  a  longHspioed  LytioericMmi^  L.  maeulaia 
from  a  similar  larya  with  short  spines,  Oonodae^Uu  ^m  Chmerieh- 
ihts  ;  and  probably  ErichtkaUma  is  a  young  Ocrcmda. 

Kew  Isopod.* — ^Dr.  B.  Koehler  proposes  the  name  of  JcBrapsis 
hreticomU  for  a  new  Isopod  which  he  found  in  the  island  of  Sark, 
where  it  lives  among  sponges  and  simple  Ascidians.  As  its  name  im- 
plies it  stands  nearest  to  Jceray  ^m  which  it  differs  essentially  by  the 
characters  of  its  antenna.  It  is  from  2  to  2  *  75  mm.  long ;  the  seyen 
thoracic  somites  are  separated  from  one  another,  at  the  sides,  by  spaces 
of  some  size;  the  integuments  are  colourless,  saye  near  the  head, 
where  there  is  a  large  brown  spot  The  head  is  large  and  quadri- 
lateral ;  the  lower  antenna  have  a  peduncle  compoped  of  four  joints, 
the  first  of  which  is  very  short ;  the  second  is  longer,  but  wider  than 
long,  and  swollen  along  its  outer  edge ;  the  third  is  almost  triangular, 
and  is,  as  it  were,  placed  in  an  angle  between  the  second  and  fourth 
joints ;  the  fourth  joint  is  oval ;  the  flagellum  of  this  antenna  is  yery 
short,  and  is  made  up  of  seven  or  eight  rings  which  decrease  rapidly 
in  size  from  the  proximal  to  the  distaL  The  superior  antenneB  have 
a  peduncle  of  five  joints  and  no  flagellum.  In  a  number  of  characters 
the  new  genus  resembles  Jcera,  but  in  addition  to  those  already 
mentioned,  it  differs  also  in  the  form  of  the  maxillipeds,  and  in  the 
appendages  of  the  sixth  abdominal  segment. 

Entoniscus  moBnadis.!— M.  A.  Giard  found  an  EnlatUacus  on  the 
left  side  of  a  Carcinus  mcenaSf  in  the  midst  of  the  hepatic  caBca  of  its 
host.  It  differs  from  E,  oavoZtmV,  not  only  in  colour  but  also  by  the 
characters  of  its  embryo;  this  has  no  nauplius-eye,  and  there  are 
differences  in  the  lateral  eyes.  M.  Giard  accepts  the  theory  of  pro- 
tandrous  hermaphroditism  with  regard  to  Eemioniacus,  EnUmiacus,  and 
other  less  abnormal  Bopyridaa. 

MM.  A.  Giard  and  J.  Bonnier  also  report  $  that  the  cuticle  of 
EnUmisati  is  covered  with  small  chitinous  hairs,  which  are,  no  doubt, 
destined  to  aid  the  movements  of  the  parasite  in  its  host;  in  the 
caudal  region  the  enveloping  membrane  which  belongs  to  ihe  crab 
is  strengthened  by  a  chitinous  secretion,  in  which  there  is  an  orifioe 
by  means  of  which  the  parasite  is  put  into  communication  with  the 
branchial  cavity  of  the  crab.  The  incubation-cavity  is  more  com- 
plicated than  Eossmann  supposes.  The  authors'  studies  on  develop- 
ment have  been  few,  but  they  are  able  to  say  that  invagination  is 
epibolic  E.  Kossmanni  found  on  Portumnua  variegatus^  and  E. 
fraim  on  P.  "hoUaius^  are  new  species. 

Australian  Fresh-water  Entomo8traoa.§— Prof.  G.  S.  Brady  gives 
a  list  of  the  species  of  fresh-water  Entomostraca  tibat  have  already 
been  described  from  Australia,  and  an  account  of  fifteen  species, 
eleven  of  which  are  new ;  these  last  belong  to  the  genera  Limneiis^ 
EuUmnadiOy  Estheria,  Cypris,  CUamydoiheca^  Cydridopsis,  Natodromoa^ 
and  Candona, 

*  Ann.  Set  Nat  Zool.,  xix.  (1885)  Art.  1,  7  pp.  (1  pi.). 

t  CompteB  Bendos,  di.  (1886)  pp.  1034^  {  Tom.  oit.,  pp.  1173-6. 

§  Proc.  Zool.  Boo.,  1886,  pp.  82-93  (3  pis.). 
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Orientation  of  Sacculma  carcini.*— M.  A.  Qiord  deals  with  some 
eritioisms  of  M.  Tves  Delage.  M.  Oiard  has  orged  that  Sacculina 
carcini  can  only  be  explained  on  the  theory  of  modified  desoent,  by 
supposing  that  the  parasite  of  the  symmetrical  crab  is  derived  from 
a  PeUagaater  parasitic  on  an  anomnrous  form  with  twisted  tail, 
which  was  the  ancestor  of  the  Pagnridsd.  In  answer  to  M.  Delage*s 
objection  that  it  is  impossible  to  accept  the  theory  of  the  derivation 
of  the  Brachyara  from  the  PagnridsB,  it  is  answered  that  all  that  is 
necessary  is  to  show  that  the  Pagnridfe  have  given  rise  to  certain  crabs 
with  a  symmetrical  abdomen ;  this  has  been  demcmstrated  by  Boas, 
who  has  shown  that  Lithodes  is  really  descended  from  Eapagwua,  and 
Birgus  from  Ccsndbita  and  the  Pagurid®. 

Against  the  explanation  offered  by  Delage  that  the  movement  of 
rotation  which  sets  the  axis  of  the  Sacculina  perpendicular  to  that  of 
the  crab  is  due  to  the  right  receiving  more  nourishment  than  the  left 
side,  it  is  sufficient  to  cite  the  case  of  SacAmlina  henedeniy  which 
attaches  itself  to  Oraprnts ;  in  this  crab  the  unpaired  caacum  opens 
from  below  the  point  where  the  Sacculina  is  ordinarily  found,  and  yet 
the  parasite  presents  just  the  same  characters  as  in  Cardnua  meenas. 
As  to  the  term  to  be  applied  to  these  parasites,  no  organ  of  the 
Sacculina^  except  the  roots,  can  be  properly  said  to  be  internal ;  the 
epithet  is  good  for  a  certain  time,  from  the  topographical  point  of 
view,  but  it  is  not  exact  as  a  morphological  application.  The  method 
of  teasing  out  the  intestine  of  the  crab  is  too  coarse,  and  has  led  M. 
Delage  into  error. 

M.  T.  Delage  resents  t  M.  Giard's  criticism,  but  no  new  facts  are 
contributed. 

Vermes. 

Generative  Organs  of  Earthworms.} — ^In  all  the  species  of  Lum- 
hricuB  examined  by  Dr.  B.  8.  Bergh  the  gonads  were  found  to  be  in 
the  segments  described  by  Hering.  They  agree  in  structure,  but  the 
testes  vary  in  form  in  various  species  more  than  the  ovary  does.  The 
gonads  appear  during  the  last  period  within  the  cocoon,  and  have  at 
first  the  same  appearance  and  structure.  Arising  as  club-shaped 
thickenings  of  the  peritoneum,  they  very  early  become  differentiated 
into  a  thm  epithelial  cortex  (peritoneum)  and  an  internal  mass  of 
primitive  germinal  cells  with  jpeculiar  large  nuclei. 

With  regard  to  the  anatomical  relation  of  the  seminal  vesicles  the 
species  of  ^mbricua  fall  into  two  groups,  which  appear  to  harmonize 
well  with  the  divisions  which  have  been  instituted  by  systematists. 
In  L,  terrestris  there  is  a  median  unpaired  vesicle  in  the  ninth  and 
tenth  segments,  which  invests  Hie  testes,  seminal  infundibula,  and 
ventral  chain.  With  this  there  are  connected  three  pairs  of  appendages, 
which  lie  in  the  eighth,  tenth,  and  eleventh  segments.  A  similar 
arrangement  is  found  in  L.  purpureus,  and,  according  to  Hering,  in 
L.  rubdlm.  In  other  species  (L.  fceiidus^  L.  ripartMy  L.  turgidug, 
L.  mucosw),  there  is  no  indication  of  an  unpaired  median  vesicle,  but 

*  Comptes  Rendus,  oU.  (1886)  pp.  1082>5.  f  Ibid,  pp  1336-8: 

X  Zool.  Anzcig.,  ix.  (1886)  pp.  231-5. 
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there  are  four  pairs  of  vosiculse  semiualee  in  the  eighth  to  eleventh 
segments. 

The  origin  of  the  paired  vesioles  has  been  investigated  in  L.  <Mr- 
gidiu.  They  do  not,  as  Lankester  supposed,  arise  as  outgrowths  from 
the  seminal  fdnnels,  but  are  deyeloped  qoite  independently  of  these. 
They  are  formed  as  folds  of  the  dissepiments,  and  the  tvro  anterior 
project  forwards,  and  the  two  posterior  backwards.  The  appendages 
of  tiie  median  vesicle  of  L.  terreetris  arise  in  jnst  the  same  way,  but 
it  is  not  yet  made  out  how  this  vesicle  itself  is  formed. 

The  receptacnlmn  ovorum  collects  the  ova  until  a  sufficient  num* 
her  have  been  given  off  from  the  ovary  to  be  laid.  This  was  correctly 
explained  by  Hering  in  L.  iurgidus.  It  has  primitively  no  connection 
with  the  oviduct  or  the  funnels,  but  arises  in  just  the  same  way  as  the 
paired  vesiculs  seminalee,  with  which  it  is  completely  homologous. 
Later  on,  however,  it  becomes  connected  with  the  oviduoal  funnel. 

The  reoeptacula  seminis  present  variations  in  number  and  position, 
and  never  appear  till  very  Iftte.  They  are  primitively  invaginations 
of  the  epidermis  of  the  intersegmental  groove,  bat  this  invagination 
merely  gives  rise  to  the  epithelium  of  the  receptacle.  The  peritoneum 
forms  their  outer  muscular  layer,  and  they  cannot  be  regarded  as  seg- 
mental organs,  as  Lankester  and  others  suppose. 

In  a  postscript  the  author  gives  an  account  of  his  examination  of 
two  species  of  Perichmta.  The  testes  and  ovaries  are  in  exactly  the 
same  segments  as  in  Zrtim&nctM,  but  the  former  have  undergone  a 
peculiar  dislocation,  for  they  are  not  now  placed  directly  on  the 
hinder  aspect  of  the  special  septa,  but  are  removed  from  them,  and, 
with  the  seminal  infandibula,  lie  enclosed  in  a  capsule  of  connective 
tissue.  The  testes  have  just  the  same  structure  as  those  of  L.  iW' 
gidus.  There  are  two  pairs  of  vesiculsB  seminales  (these  have  been 
previously  described  as  testes),  which  open  into  the  capsule.  The 
ovaries  are  remarkable  for  consisting  of  a  number  of  cylindrical 
ovarian  cords  radiating  from  a  common  base  ;  as  this  allows  of  a 
number  of  ova  being  given  off  at  once  there  are  no  receptacula  ovorum. 
The  oviducts  open  to  the  exterior  by  a  common  orifice  on  the 
thirteenth  segment  In  one  (*'  Horst's  ")  species  there  are  four  pairs, 
and  in  the  otiber  two  pairs  of  seminal  pouches. 

Ovum  of  Clepsine  and  Onathobdellidfle**— Dr.  B.  S.  Bergh  finds  that 
the  ova  of  Clepsine  are  well  adapted  for  embryological  investigations, 
owing  to  their  large  size  and  the  ease  with  which  they  can  be  pre- 
pared. He  finds  that  the  trunk-germs,  and  therefore  the  whole  of  the 
trunk  of  the  leech  (with  the  exception  of  the  midgut),  arise  from  the 
fourth  larger  cleavage  sphere,  while  the  cephalic  germs  are  to  be 
referred  to  the  smaller  blastomeres.  Each  of  these  primary  rudiments 
is  afterwards  differentiated  into  ectoderm  and  mesoderm.  The  author 
makes  some  criticisms  on  the  results  of  Whitman  and  Nusbaum. 

Leeches  of  Japan.t~-Dr.  G.  O.  Whitman  in  his  first  paper  on  the 
leeches  of  Japan,  treats  of  the  Hirudinidaa  or  ten-eyed  leeches.     In 

•  ZooL  Anzeig.,  ix.  (1886)  pp.  112-9. 
t  Quart.  Journ.  Micr.  Sci..  xxvi.  (1886)  pp.  317-416  (5  pig.). 
Ser.  2,— Vol.  VI-  2  » 
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it  considerable  attention  is  given  to  a  comparative  study  of  the 
different  genera,  with  the  object  of  finding  a  more  sati^GM^tory  basis 
for  classification  than  any  yet  employed.  All  the  HirudinidaB  agree  in 
having  twenty-six  somites  between  tiie  first  pair  of  eyes  and  the  aceta- 
bulum. There  is  a  general  law  of  abbreviation  which  is  true  of  both  ends 
of  the  leech,  and  the  extent  of  this,  which  consists  in  the  suppression  of 
from  one  to  four  of  the  less  important  rings  in  the  extreme  somites, 
not  only  furnishes  excellent  means  for  distinguishing  genera  and 
species,  but  also  gives  a  key  to  their  phylogenetio  relationship.  The 
land-leech  (^Hsemadipaa)  is  first  considered.  H,  japonica  is  a  new 
species.  The  author  points  out  that  the  land-leech,  in  abandoning  the 
aquatic  mode  of  life,  became  more  and  more  adapted  for  creeping  till 
at  last  the  power  of  swimming  was  completely  lost  This  change  in  habit 
was  accompanied  by  adaptive  changes  in  size,  form,  and  proportions  ; 
the  cenbre  of  gravity  travelled  backwards  nearer  to  the  posterior  sucker, 
while  muscular  power  became  more  and  more  concentrated.  The 
nephridial  vesicles  are  capacious  sacs,  and  experiment  shows  that  fluid 
can  be  discharged  from  the  nephridia  for  the  purpose  of  moistening  the 
surface  of  the  body.  The  skin-glands  are  more  numerous  and  the 
nephridial  vesicles  more  capacious  in  terrestrial  than  in  aquatic 
leeches.  Further,  the  nephridial  pores  are  marginal,  and  not  latero- 
ventral  in  position,  as  are  those  of  Hirudo,  In  all  land-leeches  which 
have  been  examined  by  Dr.  Whitman,  there  have  been  noted  the 
absence  of  an  eyeless  ring  between  the  two  rings  which  bear  the  third 
and  fourth  pairs  of  eyes ;  the  marginal  position  of  the  nephridial 
pores ;  the  large  size  of  the  vesicles ;  and  the  peculiar  lobes  which 
cover  the  poste^or  pair  of  pores.  All  these  characters  appear  to  be 
due  to  the  change  of  respiratory  medium,  but  the  land-leeches  still 
require  to  live  in  air  which  is  loaded  witii  water ;  they  are  animals 
'<  still  on  the  road  to  terrestrial  life."  Hirudo  nippania  sp.  n.  is  next 
described,  and  the  discussion  of  its  characters  leads  the  author  to  give  a 
revised  definition  of  the  genus  Hirudo.  With  it  he  compares  Aulostoma 
and  Hsemopis^  the  latter  of  which  he  proposes  to  replace  in  Hirudo^  the 
comparative  number  of  denticles  beiog  of  no  importance  in  the  defini- 
tion of  a  generic  group  of  the  HirudinidsB. 

By  a  comparison  of  Hirudo  medidnalisj  Aulostoma^  Hirudinaria 
javanica  and  Leptoaoma  (g.  n.),  the  author  illustrates  the  value  of  the 
somites  as  a  baus  for  classification.  This  last-named  form  has  fewer 
abbreviated  somites  than  the  other  forms  described,  and  so  shows  that 
it  is  more  primitive  than  any  known  Hirudinid.  The  fact  that  the 
denticles  are  rudimentary  or  absent  suggests  affinity  to  Aulostoma^  but 
the  Utter  is  clearly  an  ofEshoot  of  Hirudo^  so  the  edentulous  condition 
must  be  supposed  to  have  been  acquired  independently.  L,  pigrum, 
L.  edeniulum,  and  L,  acranulaium  are  the  new  species  of  this  new 
genus.  The  generic  and  specific  characters  of  MacrohdeUa  aeatertia 
are  fully  given. 

In  conclusion  Dr.  Whitman  speaks  of  the  segmental  papillsa, 
which,  as  he  has  already  taught  us,  are  serially  homologous  witii  the 
eyes.  They  are  sense-organs,  and  from  them  the  eyes  are  developed, 
so  that  they  may  be  regarded  as  incipient  eye-spots.   These  segmental 
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organs  do  not  appear  to  have  given  rise  to  the  nonngegmental  organs 
wMeh  are  limited  to  a  specialized  part,  and  have  arisen  in  response  to 
the  increased  needs  of  their  possessor.  In  the  land-leech  it  is  possible 
that,  in  addition  to  distinguishing  between  light  and  darkness,  the 
s^mental  organs  hare  some  ol^E^torj  function,  but  this  does  not 
appear  to  hold  good  for  MacrobdeUa. 

Metamorphosis  of  Aulostoma  gulo.* — ^Dr.  B.  S.  Ber^h  describes 
the  larva  of  Aulostoma  gulo  as  varying  in  size,  and  having  an  oval 
form  of  body  in  which  the  body-wall  and  enteric  wall  are  widely 
separated  from  one  another;  the  oesophagus  lies  on  the  ventral 
BUT&ce,  and  may  be  single  or  divisible  into  pharynx  and  odsophagas 
proper ;  behind  the  mantle  are  the  stripe-like  fused  trunk-rudiments, 
and  at  the  sides  of  these  the  four  pairs  of  circular  primitive  kidneys ; 
all  the  structures  of  the  larva  fall  into  two  distinct  categories,  those 
which  have  already  specific  fanctions,  and  those  which  are  still 
indifforent  cell-masses.  To  the  former  group  there  belong  the 
primitive  epidermis  and  the  subjacent  muscular  and  nervous  cells 
of  the  body-wall,  the  enteric  canal,  and  the  primitive  kidneys ;  to 
the  latter  the  head  and  trnnk-germs. 

The  primitive  ectoderm  is  a  simple  flattened  epithelium,  the 
boundaries  of  the  oonstituent  cells  of  which  are  not  apparent ;  the 
musculature  consists  of  two  different  kinds  of  smooth  elements ;  some 
are  small  and  closely  packed,  the  others  are  large  and  do  not  form  a 
true  muscular  layer,  their  cells  being  separated  from  one  another  by 
rather  broad  intermediate  spaces;  they  are,  as  a  rule,  arranged 
transversely,  and  so  appear  to  form  the  circular  muscle  of  the  body. 
The  excellent  description  given  by  Leuckart  of  the  muscular 
system  of  the  larva  (»  the  medicinal  leech  agrees  essentially  with 
that  of  AtUosioma,  Cells  which  are  apparently  nervous  in  nature  are 
to  be  found  scattered  between  the  muscle-fibres ;  they  are  spindle- 
shaped  or  much  branched,  and  their  processes  are  often  exceedingly 
long  and  fine.  The  enteric  canal  is  divisible  into  an  anterior 
oesophageal  portion  and  a  midgut,  which  ends  blindly ;  the  former 
has  a  surprisingly  complicated  structure,  for  it  consists  of  four 
distinct  layers :  an  epithelial  without  distinct  cell-boundaries,  a  layer 
of  circular  and  then  a  layer  of  radial  muscular  cells,  and  an  outer 
layer  of  epithelium.  The  midgut  has  the  form  of  a  simple  sack 
which  occupies  by  far  the  greater  part  of  the  cavity  of  the  body ;  its 
walls  are  simple  in  structure. 

The  four  pairs  of  primitive  kidneys,  which  are  ventral  in  position, 
are  circular  closed  organs,  formed  of  two  rows  of  cells ;  in  the 
anterior  pairs  a  canalicular  structure  can  be  easily  made  oat,  and 
here  and  there  there  are  anastomosing  tubular  spaces;  the  cell- 
boundaries,  however,  are  indistinct,  and  the  colls  elongated. 

The  head-germs  lie  in  front  of  the  oesophagus,  between  it  and 
the  epidermis,  and  have,  at  an  early  stage,  a  broad  tri-  or  quadri- 
lobate  form ;  they  early  unite  with  one  another,  as  do  also  (in  contra- 
distinction to  Nephdii)  the  trunk-germs ;  these  latter  are  much  better 

♦  Arbeit.  Zool.-Zoot.  Inst.  Wiirzburg,  vii.  (1886)  pp.  231-91  (4  pis.). 
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developed  than  the  head-germs;  they  extend  as  far  as  the  hinder 
end  of  the  pharynx,  and  are  not  connected  with  those  of  the  head ; 
posteriorly  they  terminate  a  little  short  of  the  hinder  end  of  the 
larval  body.  They  are  at  first  separate,  bnt  later  on  they  fase,  at  first 
in  their  hinder  and  then  in  their  anterior  portion.  From  their  outer 
margin  the  primitive  kidneys  are  budded  off,  as  simple  rows  of  cells, 
each  of  which  forms  a  swelling  at  the  lateral  margin,  and  still  later 
separates  from  the  germ.  The  history  of  the  kidneys  is  given  in 
detail. 

The  author  prefaces  his  account  of  the  formation  of  the  body 
of  the  adult  by  a  statement  of  the  views  held  by  earlier  writers ;  he 
himself  finds  that  the  primitive  oesophagus,  like  the  primitive 
ectoderm,  is  a  provisional  transitory  structure,  no  signs  of  which  are 
to  be  found  in  the  adult ;  instead  thereof  there  is  formed  by  the 
union  of  the  head  and  trunk-germs,  and  the  invagination  which  takes 
place  at  the  point  where  the  primitive  mouw  was  situated,  the 
permanent  oesophagus  of  the  leech.  In  the  Gnathobdellida  the  hind- 
gut  is  not  formed  by  the  invagination  of  the  primitive  epidermis,  but 
as  a  growth  from  the  trunk-germs.  Of  the  larval  body  nothing 
remains  but  the  endoderm,  and  the  body  of  the  leech  is  formed  by  the 
hind  and  trunk-germs,  which  grow  around  the  epithelium  of  the 
midgut 

After  a  critical  review  of  what  has  been  effected  by  his  pre- 
decessors, the  author  considers  the  question  of  the  typical  develop- 
ment of  the  Annulata ;  the  first  important  point  is  that  the  body  is 
wholly  or  partially  built  up  of  two  pairs  of  germs,  ah  anterior 
and  a  posterior,  which  are,  histologically,  exactly  similar,  and  which 
grow  around  the  mouth  and  enteron.  In  the  clearest  cases  (Ne- 
mertines,  Leeches)  there  are  four  primitively  common  collective 
structures  which  contain  the  rudiments  of  all  the  tissues  and  organs, 
and  from  which  the  definite  layers  and  tissues  are  only  secondarily 
differentiated.  This  *'  scheme "  is  essentiaUy  that  of  those  whose 
ova  are  provided  with  a  small  quantity  of  nutrient  yolk,  and  they 
must  be  re^rded  as  the  typicfd,  since  all  can  be  easily  referred 
to  them.  Though  this  might  seem  to  show  that  the  Nemertinea 
and  Hirudinea  are  closely  allied,  the  author  regards  the  latter 
as  true  Annelids;  he  finds  an  explanation  in  l£e  fact  that  the 
Nemertinea  have  the  simplest,  and  the  Hirudinea  the  most  specialiiEed 
mode  of  development 

In  the  Nemertinea  all  the  tissues  of  the  body  (vrith  the  exception 
of  a  part  of  the  enteric  epithelium,  and,  perhaps,  the  lateral  organs) 
are  typically  formed  ^m  five  ^erms,  which  (in  Piliditm)  arise  as 
hollow  invaginations  of  the  primitive  ectoderm  and  grow  around 
the  mouth.  There  is  a  late  differentiation  of  the  various  parts  in 
the  larvae.  In  the  Polychaeta  and  Oligochieta  the  four  germs  are 
from  the  first  differentiated  into  two  parts,  so  that  there  are,  so  to 
speak,  eight  germs ;  these  do  not  arise  as  hollow  invaginations,  but 
as  solid  growths  of  the  ectoderm,  and  the  distinction  between  the 
provisionid  and  the  permanent  epidermis  is  no  longer  possible ;  there 
is  a  partial  early  differentiation.    In  the  Leeches  this  early  differen- 


Digitized  by 


Google 


ZOOLOaY  AND  BOTJUnT,  mCBOGOOVY,  ETO.  613 

tiation  is  not  partial,  but  complete ;  at  least  for  the  tmnk-germs ; 
Bergh  has  shoi^n  that  the  ten.  cells  which  appear  durlBg  cleavage  give 
rise  to  them.  Here  again  there  is  a  distinction  between  pro- 
visional and  permanent  epidermis,  and  the  similarity  to  the  Nemer- 
tinea  is  due  to  the  secondary  nnion  of  the  permanent  ecto-  and 
mesoderm. 

The  investigations  which  the  anthor  has  been  able  to  make  into 
the  history  of  &e  development  of  the  earthworm  have  shown  him  the 
accuracy  of  many  of  Eleinenberg's  statements,  and  have  convinced 
him  that  the  trunk-germs  of  leeches  are  not,  as  is  ordinarily  supposed, 
exactly  homologous  with  the  mesodermal  stripes  of  Lumbricus,  but 
that  the  latter  structures  correspond  to  a  part  of  what  are  contained 
in  the  former. 

Structure  of  the  Olandular  Ventricle  of  Syllis.* — Mr.  W.  A. 
Haswell  prefers  the  term  gizzard  for  tiiat  part  of  the  digestive  tract  of 
the  SyllidaB  which  has  been  called  glandular  ventricle,  for  he  finds 
that  there  are  no  glands  in  the  walls  of  this  organ,  but  rather 
muscles ;  these  have  been  supposed  to  be  glands  (possibly)  because 
they  form  hollow  colunms  of  striated  muscle ;  the  transverse  striao 
are  better  marked  in  some  than  in  other  species.  As  to  the  con- 
stituent elements,  it  is  found  that  they  retain  an  embryonic  structure 
inasmuch  as  there  is  a  polynuoleated  core;  this  is  of  a  red 
colour  in  a  fresh  state,  like  nearly  all  the  protoplasmic  elements  of 
the  body  of  the  annelid.  In  one  species  the  fibnls  were  seen  to  be 
formed  by  the  linear  coalescence  of  rows  of  the  large  rounded 
granules  of  which  the  main  substance  of  the  core  is  composed. 
Mr.  Haswell  reminds  us  that  hollow  polynuoleated  fibres  of  striateii 
muscle-substance  are  found  in  various  vertebrates,  as  an  embryonic 
condition  of  the  solid  fibres,  and  in  certain  insects  and  arachnids 
as  a  permanent  form.  Simple  (mononudeated)  hollow  fibres  are 
not  unfrequently  found  in  various  Vermes,  and  are  in  some  cases 
transversely  striated. 

Ovaries  and  Oviducts  of  Eudrilus.t— Mr.  F.  E.  Beddard  directs 
attention  to  the  fact  that  in  a  species  of  Eudrilue  tiie  oviduct  is  per- 
fectly continuous  with  the  ovary ;  this  is  novel  to  tiie  whole  group  of 
Chaetopoda,  and  resembles  the  arrangement  seen  in  Platyhelminths 
and  Hirudinea. 

Hew  Iohthyobdellid.:|:~M.  B.  Saint-Loup  describes  a  new  form 
of  ichthyobdemd — ScorpoBnohdeUa  elegane,  which  was  found  parasitic 
on  Scorpcma  scrofa.  It  is  85  mm.  long  and  2  mm.  wide  behind  the 
oral  sucker,  and  is  of  a  brownish  colour  with  black  dots  and  larger 
white  patches.  The  walls  of  the  body  exhibit  the  typical  hirudinid 
arrangement,  the  digestive  tube  is  remarkable  for  the  absence  of  any 
metameric  divisions ;  there  are  no  lateral  ramifications  and  no  con 
strictions ;  there  is  a  proboscis  connected  by  two  muscular  bundles 
with  the  walls  of  the  body ;  the  posterior  portion  (cloaca)  is  remark- 

♦  Quart.  Journ.  Micr.  Sol.,  xxvi.  (1886)  pp.  471-9  (1  pi.), 
t  ZooL  Anzeig.,  ix.  (1886)  pp.  842-4. 
X  Gomptes  Bendns,  oii.  (1886)  pp.  1180-3. 
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able  for  communioating  with  two  lateral  canals;  these  canals  pass 
forwards  for  about  6  or  7  mm. ;  this  is  an  arrangement  which  has  not 
been  described  in  any  other  leech. 

The  cervical  part  of  the  nervous  system  is  reduced  to  a  com- 
missure ;  and  the  epidermis  is  segmented  in  metameres  corresponding 
to  those  of  the  nervous  system.  There  are  five  pairs  of  testicles,  and 
two  saccular  ovaries.  Glands  comparable  in  form  and  position  to  what 
are  ordinarily  called  salivary  glands  are  to  be  found  in  the  anterior 
region  of  the  body,  between  its  walls  and  the  proboscis. 

*  Challenger '  PolychaDta.* — An  elaborate  report  on  the  PolychsBta 
collected  during  the  voyage  of  H.M.S.  *  Ohallenger '  has  been  pub- 
lished by  Prof.  W.  C.  Mcintosh;  the  series  is  described  as  being 
extensive ;  no  representatives  of  new  families  were  found,  but  there 
are  220  new  species.  In  addition  to  the  technical  descriptions  of 
the  forms,  whether  old  or  new,  thero  are  accounts  of  the  eyes  of  the 
AlciopidsB  and  PhyllodocidaB  by  Dr.  B.  Marcus  Gunn.  The  report 
is  indispensable  to  all  workers  on  Annelids. 

Embryology  of  the  Vemertinea.t — Prof.  A.  A.  W.  Hubrecht  here 
gives  the  Engush  reader  an  account  of  his  observations  on  the  develop- 
ment of  Liruma  obacuruSy  which  were  published  last  year  in  Dutch.} 
Four  discs,  and  subsequently  a  fifth,  are  formed  by  the  epiblast ;  the 
former  are  due  to  the  cubical  epiblast-cells  dividing  lengthways, 
becoming  overcapped  by  the  surrounding  epiblast  and  soon  completely 
enclosed  within  it.  The  fifth  disc  appears  thus ;  in  the  aboral  region 
of  the  epiblast  the  epiblast-cells  are  very  distinctly  delaminated,  and  a 
double  layer  is  formed  which  finally  separates ;  all  the  five  discs  are 
one  cell-layer  thick,  and  they  increase  in  size  by  continued  division  of 
the  constituent  cells ;  finally  they  meet  along  their  edges ;  they  then 
unite  and  form  the  continuous  coat  of  secondary  integument,  outside 
of  which  the  primary  epiblast  is  very  soon  cast  off.  Only  at  first  is 
the  hypoblast  a  distinct  unicellular  layer ;  later  on  its  walls  become 
less  distinct ;  by  budding  mesoblast-ceUs  are  developed,  which  perform 
amoeboid  movements  in  the  blastocoel  into  which  they  escape ;  some 
of  them  arise  from  the  epiblast  and  some  from  the  hypoblast,  and 
there  is  no  definite  localization  of  this  process.  It  was  noted  that 
the  chromatic  nuclear  substance  of  the  primary  epiblast  diminishes 
near  the  time  when  it  is  going  to  be  cast  off;  this  decrease  in  the 
significance  of  the  primary  epiblast  as  a  formative  element  becomes 
more  and  more  marked  as  the  young  larva  within  it  increases  in  size. 

Prof.  Hubrecht  is  of  opinion  that  the  primary  epiblast  is  not  dis- 
integrated, but  that  the  greater  part  of  it  is  carried  off  by  the  mesoblast 
cells  or  plays  a  further  part  in  the  formation  of  the  larva.  No  portion 
of  the  central  nervous  system  of  Lineus  takes  its  origin  from  either 
primary  or  secondary  epiblast,  but  the  whole  nervous  system  is  of 
mosoblastic  origin.    At  first  the  archenteron  communicates  with  the 

♦  RoporU  of  the  voyage  of  H.M.S.  'Challenger,*  xii.  (1885),  xL  and  554  pp. 
and  ^4  pis. 

t  Quart.  Joum.  Micr.  Sci.,  xxvL  (1886)  pp.  417-48  (1  plA 
X  4to,  Utrecht,  1885. 


Digitized  by 


Google 


ZOOLOOT  AMD  BOTAHT,  MICBOBOOPT^  mO,  615 

enteron  by  a  wide  blastopore,  but  later  on  the  cavity  of  that  portion 
of  the  intestine  which  grows  backwards  is  closed  anteriorly,  and  in 
^nt  of  this  another  portion  of  the  embryonic  intestine  constantly 
remains  in  open  communication  with  the  exterior ;  the  anterior  fore- 
gut  opens  by  a  cresoentic  slit,  and  this  would  seem  to  become  the 
mouth  of  the  adult ;  in  other  words,  there  is  no  epiblastic  stomodceum ; 
part  of  the  fore-gut  becomes  the  CBSophagns,  and  the  rest  appears  to 
be  converted  into  the  nephridial  system.  The  nephridia  seem  to  long 
remain  in  a  more  or  less  embryonic  phase,  but  their  history  is  very 
difficult  to  make  out,  and  is  as  yet  only  incompletely  known. 

The  mesoblast  cells,  once  freely  moving  about  in  the  blastocoel, 
soon  accumulate  against  the  inner  surface  of  the  plates  of  secondly 
epiblast,  and  the  mass  increases  in  size.  The  process  of  differentia- 
tion leads  to  the  appearance  of  muscle-  and  nerve- cells  at  a  very  early 
date ;  the  mesoblast  cells  form  a  massive  group  in  the  prostcHnium, 
and  a  comparatively  thin  cell-«heet  in  the  rest  of  the  body. 

Unexpected  as  is  the  mesoblastic  origin  of  the  nervous  system, 
there  appears  to  be  no  doubt  about  it ;  Hubrecht,  indeed,  thinks  that 
Salensky's  figures  of  Amphijporua  viviparus  point  to  the  mesoblastic 
origin  of  the  nervous  system  in  that  animal  rather  than  to  the  mode 
of  origin  approved  by  Salensky.  An  account  is  ffiven  of  the  other 
organs  which  are  developed  from  the  middle  germinal  layer,  and,  in 
conclusion,  there  are  some  observations  on  the  differences  between  an 
archicoelic  and  a  schizocoelic  cavity ;  as  to  the  latter  term  great  care 
must  be  used  in  its  application,  and  the  extension  made  by  the  Hertwigs 
is  unfortunate.  An  archiccel  is  the  term  to  be  used  when,  as  with 
LineWy  it  is  obvious  that  the  cavity  has  been  present  from  the  begin- 
ning, while  that  of  schizocoel  may  be  reserved  for  those  cases  where 
it  can  be  demonstrated  that  the  perivisceral  cavity  originates  by  a 
process  of  active  scission,  and  when  this  scission  cannot  be  looked  on 
as  a  derivate  either  of  archi-  or  entero-coel. 

Filaria  terminalis.* — Count  N.  Passerini  describes  the  anatomy 
and  development  of  a  Nematode  found  very  abundantly  in  the  lungs  of 
rabbits,  and  named  by  him  Filaria  terminalis.  After  discussing  the 
pathological  state  of  the  host,  he  gives  a  diagnosis  of  the  parasite  in 
the  following  terms : — the  body  is  cylindrical,  filiform,  elongated,  and 
transversely  striated ;  the  sexes  are  separate ;  the  head  has  an  obtuse 
form,  and  is  not  distinctly  separated  from  the  rest  of  the  body ;  the 
terminal,  circular  mouth  is  surrounded  by  six  papilhe ;  the  anus  lies 
ventrally  and  posteriorly,  in  front  of  a  short,  membranous,  subconical 
tail ;  the  extremity  of  die  male  is  a  little  curved  forward,  and  is 
furnished  with  a  chitinous  retractile  penis  formed  of  four  pieces,  of 
which  the  two  terminal  are  slightly  recurved  anteriorly;  the  sexual 
aperture  of  the  male  lies  at  the  hind  end  in  a  sort  of  cloaca  (in  which 
the  intestine  aJso  ends),  and  is  surrounded  by  six  soft  cirri,  of  which 
the  first  two  are  bifid  at  the  apex,  the  two  next  divided  into  three, 
and  the  last  simple ;  there  is  a  single  testicle ;  the  oviparous  female 

♦  AlU  Soo.  Ital.  Sci.  Nat.,  xxvU.  (1884)  pp.  42-63  (5  pU). 


Digitized  by 


Google 


616     SUMICABT  OF  CUBBENT  BE8BABGHB8  BELATINO  TO 

is  larger ;  tho  two  ovaries  lead  into  a  yagina  opening  posteriorly,  a 
little  in  front  of  the  anus. 

Count  Passerini  describes  (a)  the  structure  of  the  ova,  their 
division  into  morulas,  the  formation  of  the  gastrula  by  delamination, 
the  origin  of  the  mesoderm  from  the  proliferation  of  the  endoderm, 
and  the  formation  of  the  embryo  within  the  egg-membrane.  The 
larval  form  differs  from  the  adult  in  its  relatively  greater  breadth, 
in  its  sharply  pointed  tail,  in  the  non-differentiation  of  the  sex  organs, 
in  the  relatively  longer  pharynx,  and  the  absence  of  the  six  oral 
papilleB.  The  body  is  well  protected  by  a  chitinous  coat,  and  like 
that  of  the  adult,  is  striated,  less  distinctly  anteriorly.  The  lateral 
canals  and  their  external  aperture  at  the  end  of  the  pharynx,  are 
distinctly  visible. 

The  integument  (h)  consists  (1)  of  a  thin  chitinous  cuticle,  con- 
tinued inwards  to  line  the  pharynx,  and  perhaps  further ;  and  (2)  of  a 
delicate  epidermisy  in  which  the  cellular  structure  could  not  be  defined. 
Both  exhibit  during  life  fine  transverse  striations,  due  to  a  sort  of 
permanent  contraction  of  the  subdermal  muscles,  (c)  Below  the 
epidermis  lies  a  layer  of  longitudinal  muscles  which  have  a  spindle 
shape,  are  drawn  out  at  the  ends,  and  exhibit  distinct  longitudinal 
striations,  and  one  or  more  nuclei.  Frequently  there  is  on  the  inner 
face  of  the  fibre  a  non-striated,  protoplasmic  portion,  nucleated  and 
slightly  granular.  The  various  special  muscles,  those  protruding 
and  retracting  the  penis,  the  ^'acukUores  of  the  testis,  those  associated 
with  the  abdominal  cirri,  &c.,  are  then  described,  (d)  The  muscular, 
chitin-lined  pharynx  is  suddenly  constricted  in  front  of  the  intestine, 
in  such  a  way  that  the  return  of  food  is  impossible.  The  delicate 
intestine^  ending  in  a  doaoa,  into  which  the  vasa  deferentia  also  open, 
is  lined  by  a  simple  epithelium  of  large  polygonal  cells.  No  glands 
were  discovered.  The  contents  consisted  of  pus  globules  with  frttg- 
ments  of  lung  parenchyma  and  tuberculous  sarcoma,  (e)  The  lateral 
'*  excretory  "  canals  originate  in  a  deep  csscnm  in  the  tail  region, 
and  end  similarly  a  little  in  front  of  the  oral  papillas.  Where  the 
pharynx  joins  the  intestine  the  two  canals  are  united  by  fine  ducts, 
whidb  unite  and  open  externally.  Further  details  as  to  contents,  <&c., 
are  communicated.  (/)  Multipolar  cells,  occurring  at  both  ends  of 
the  body,  in  connection  with  the  papillae,  cirri,  <&c.,  are  described  as 
nervous  elements. 

The  mcUe  reproductive  organs  (g)  are  described  at  considerable 
length.  There  is  but  one  large  testis,  the  other  having  probably 
atrophied.  A  seminal  duct  connects  the  testis  ^which  occupies  a 
large  part  of  the  body)  with  the  penis.  The  testicular  cells  are  at 
first  pyramidal,  and  exhibit  a  delicate  apical  **  rachis,"  this  is  after- 
wards lost,  and  the  cells  becoming  free  are  modified  into  spherical 
spermatozoa.  The  penis,  which  serves  to  keep  the  vas  deferens  in 
connection  with  the  vulva  during  copulation,  consists  of  two  elongated, 
toothed,  chitinous  bodies  {corpi  coptUatort),  each  of  which  is  muscu- 
larly  connected  with  a  terminal,  recurved,  toothed  Jiook.  The  action 
of  (iie  various  muscles  is  noted.  The  six  soft  anal  cirri  also  aid  in 
the  copulatory  act,  embracing  the  posterior  part  of  the  body  of  the 
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female.  They  are  fdrnished  with  nerre-oells,  and  are  probably  also 
tactile,  (h)  The  female  reproductive  organs  are  very  well  developed. 
The  long  ovaries,  extending  from  the  pharynx  nearly  to  the  hind  end 
of  the  body,  fanction  posteriorly  as  ovidocts,  whence  the  eggs  pass 
throngh  a  peculiar  mnscnlar  Collar  into  the  vagina,  which  is  also 
famished  with  delicate  muscles.  The  young  ova  become  fixed  by  a 
fine  filament  (rachis)  to  a  sort  of  fnnicidns  in  the  centre  of  the  tube, 
they  liberate  themselves  from  the  parietes,  lose  their  rachis,  and  in 
the  posterior  portion  of  the  ovary  acquire  their  chitinous  envelope. 

Votes  on  Entozoa.* — ^M.  B.  Blanchard  reminds  us  that  cysts  of 
Tsenia  echinocoecue  are  not  rarely  found  in  the  horse,  though  they  are 
not  reported  by  Dr.  Linstow  as  occurring  in  that  animal.  Amphistoma 
conicum^  which  is  known  to  occur  in  cows  of  Europe  and  Australia,  is 
now  reported  from  Formosa.  Ankyloetoma  horn  is  a  new  species  from 
the  intestine  of  a  Boa  constrictor ;  this  is  almost  the  first  notice  of  a 
nematoid  of  this  genus  in  an  Ophidian,  most  of  them  living  in  warm- 
blooded animals.  Bictvlaria  houvieri  is  a  new  species  found  in  the 
intestine  of  VeepettUio  munntw,  but  is  described  from  a  single  (female) 
specimen ;  this  is  a  very  rare  generic  type,  but  there  is  in  Dr.  Dohm 
a  sixth  observer,  not  noticed  by  M.  Bliuichard,  nor  is  his  species 
{R.  macdonaldi)y  from  a  West  African  bat,  mentioned  by  the  author 
in  his  synopsis  or  synonymy. 

Anatomy  of  Tsenia  lineata.t—Dr.  O.  Hamann  gives  a  detailed 
account  of  wis  parasite  of  the  dog ;  the  ripe  proglottis  is  remarkable 
for  containing  a  rounded  body,  from  which  a  much-coiled  tube  is 
given  off;  the  body  has  a  reddish  colour,  and,  with  the  tube,  is  filled 
with  embryos.  After  the  joints  have  been  deposited  for  two  or  three 
days  the  embryos  are  found  in  the  spherical  body  only. 

The  musculature  is  of  a  somewhat  abnormal  type,  and  may  be 
arranged  in  two  groups;  in  one  we  have  the  fibres  in  which  the 
formative  cells  are  retained,  and  in  the  other  no  remnants  of  these 
cells  at  all.  In  the  first  group  we  find  the  circular  layer  and  the 
dorso-ventral  muscles;  on  each  fibre  of  the  latter  there  is  a  large 
peripheral  cell,  which  seen  from  the  surface  is  oval  or  spindle-shaped 
in  form ;  when  seen  from  the  side  the  connection  between  the  cell 
and  the  fibre  can  be  made  out.  In  the  second  group  are  the  fibres 
which  lie  parallel  to  the  long  axis  of  the  proglottis,  tlie  subcuticular 
longitudinal  muscles,  and  tibe  layer  which  surrounds  the  centrally 
placed  organs.  The  characters  of  the  longitudinal  trunks  of  the 
water-vascular  system  vary  considerably  in  different  proglottids ;  the 
trunks  are  lined  by  a  fine  hyaline  membrane,  secreted  by  flattened 
epithelial  cells ;  from  the  trunks  there  are  given  off  fine  canals,  which 
can  be  followed  for  some  distance ;  they  terminate  in  a  fuunel-shaped 
widened  end ;  the  course  of  the  &ie  vessels  is  exceedingly  irregular, 
they  are  much  coiled  and  often  branch ;  each  lateral  twig  ends  in  a 
funnel;   they  are  transparent  tubules  of  0*00142  mm.  diameter; 

♦  Bull.  800.  Zool.  France,  xl.  (1886)  pp.  294-304  (1  pi.), 
t  Zeitaohr.  f.  Wias.  Zool.,  xlii.  (1885;  pp.  718-44  (2  pla.). 
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below  the  faimel  is  a  yesicalar  structare  which  partly  projects  into 
it.     The  fuimels  are  often  pretty  close  together. 

The  generative  organs  are  represented  by  a  spherical  body  which 
lies  at  the  hinder  end  of  the  proglottis,  and  gives  off  posteriorly  a 
short  tube,  and  anteriorly  a  longer  one,  which  may  be  several  times 
coiled ;  this  last  is  the  ntems ;  the  spherical  body  is  to  be  regarded 
as  the  shell-gland.  The  nterus  is  invested  in  a  hyaline  membrane 
formed  by  a  cell-layer ;  the  epithelinm  ceases  where  the  ntems  passes 
into  the  shell-gland ;  between  the  ova  there  is  a  gronnd-substance,  in 
which  the  eggs  lie ;  in  very  thin  sections  this  substance  is  seen  to 
form  a  fine  plexus,  in  which  amoeboid  cells  are  imbedded;  these 
appear  to  be  unfertilized  germ-cells.  The  yas  deferens  has  its  loops 
turned  towards  the  dorsal  surface.  The  vagina  opens  beneath  the 
cirrus,  and  the  orifices  are  (and  this  is  important)  on  the  flat  surface 
of  the  body,  not  marginal. 

The  auliior  points  out  the  differences  between  this  species  and  the 
Txnia  of  man — they  lie  in  the  form  of  the  oviform  organ  which  he 
regards  as  representing  the  complex  of  gland-cells,  which  in  other 
Tsenim  form  tiie  shell-gland ;  the  position  of  the  orifices,  and  the  fact 
that  the  vaginal  orifice  lies  above  instead  of  below  that  of  the  cirrus ; 
the  uterus  recalls  that  of  BothriocephaluSf  as  do  too  the  forms  of  the 
eggs.  The  statements  of  Griesbach  as  to  the  tissues  of  Cestoda,  of 
^lensky  as  to  the  musculature,  and  of  Pintner  as  to  the  water-vascular 
system  are  examined  and  compared  with  the  author's  results. 

In  conclusion  the  author  raises  the  questions,  firstly,  does  the 
position  of  the  generative  orifices  form  a  sufficient  reason  for 
establishing  a  new  family  for  the  reception  of  this  species?  and 
comes  to  the  conclusion  that  it  does  not ;  secondly,  does  the  fact  that 
the  uterus  is  coiled,  instead  of  consisting  of  a  median  trunk  with 
lateral  branches,  justify  the  formation  of  a  new  genus  ?  the  answer  to 
this  is  in  the  afl^rmative,  and  the  name  of  Ptychophysa  is  suggested. 
The  forms,  already  described  by  previous  writers  as  Tsenia  lineata^ 
are,  in  the  last  place,  examined. 

Genital  Organs  of  Fontobdella  muricata.* — K.  O.  Dutilleul 
reminds  us  that  the  male  orifice  of  the  hermaphrodite  PontchdeUa  is 
large,  and  surrounded  by  a  folded  welt,  and  that  the  female  orifice  is 
small  and  not  so  surrounded.  The  male  apparatus  consists  of  testicles, 
deferent  canal,  seminal  vesicle,  efferent  canal,  and  spermatophore- 
pouch.  There  are  six  pairs  of  white  ovoid  testicles,  which  decrease 
in  size  from  before  backwards ;  each  is  placed  in  a  pouch  formed  by 
the  dorso-ventral  muscles,  and  consists  of  a  poorly  developed  musculsor 
investment,  which  is  lined  by  the  male  epithelium ;  the  canal  from 
each  testicle  opens  into  a  common  duct  which  leads  to  the  seminal 
vesicle.  Below  the  sixth  testicle  it  continues  its  course  parallel  to 
the  seminal  vesicle,  then  curves  on  itself  at  the  level  of  the  point  of 
union  of  the  vesicle  with  the  efferent  canal,  forms  a  descending  spiral, 
and  opens  at  its  base.    This  arrangement  reminds  us  of  what  Quatre- 

♦  Bull.  Sol.  D^p.  Nord,  vli.  and  viii.  (1884-5)  pp.  349-54 ;  ix.  (1886)  pp. 
125-30  (I  pi.)- 
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fages  saw  in  Branchellion^  and  may  be  regarded  as  being  the  origin  <^ 
the  more  complex  arrangement  which  is  seen  in  the  higher  Hirudinea. 
The  seminal  vesicle  is  large,  and  of  a  white  colour ;  its  efferent  canal 
is  more  resistant  in  structure,  and  is  so  folded  on  itself  as  to  take 
the  form  of  a  reversed  XT ;  the  ascending  is  more  muscular  and  less 
glandular  than  the  descending  branch,  and  has  a  much  wider  lumen ; 
Uie  descending  branch  enters  into  relation  with  the  efferent  canal. 

The  spermatophore  pouch  is  ovoid  in  form,  and  soft ;  that  of  either 
side  unites  with  its  fellow  by  a  short  canal  which  opens  at  the  male 
orifice ;  it  is  essentially  formed  of  long  unicellular  glands,  surrounded 
by  a  common  muscular  investment;  the  short  connecting  canal  is 
formed  by  the  invagination  of  the  integument  at  the  level  of  the  male 
orifice. 

The  female  apparatus  consists  of  two  ovaries,  two  oviducts,  and 
two  accessory  glands ;  the  ovaries  are  tubular,  and  often  rolled  round 
the  vesicles,  sometimes  even  round  the  nerve  chain;  their  wall  is 
delicate  and  transparent,  and  contains  two  planes  of  muscular  fibres ; 
the  oviducts  are  merely  prolongations  of  tibe  ovaries ;  the  accessory 
glands  give  off  two  or  three  canaliculi  which  open  into  the  canid 
which  is  formed  by  the  fusion  of  the  two  oviducts ;  they  are  soft,  and 
contain  a  reticulum  of  muscular  and  connective  tissue  in  which  uni- 
cellular glands  are  imbedded ;  they  are  invested  in  a  muscular  sheath, 
by  which  they  are,  so  far,  di^nguished  from  the  Platyhelminthes. 

The  general  disposition  of  the  genital  apparatus  recalls  that  of 
BrancheUion  and  Bairachohdella^  with  which  PontohdeUa  agrees  in  all 
essential  points. 

Turbellaria  of  Lesina.* — ^In  a  preliminary  communication  Prof. 
L.  V.  Graff  gives  an  account  of  a  few  species.  The  acoelous  form 
which  in  1874  he  called  Convoluta  cinerea  he  now  calls  Cyrtomorpha 
cinerea  ;  it  is  very  common  at  Lesina ;  the  mouth  is  in  front  of  and  not 
behind  the  otoliths,  the  generative  orifices  are  separate,  and  the  penis 
is  a  conical  protrusible  papilla;  the  female  orifice  is  fringed  by 
powerful  cilia;  the  otolith  is  imbedded  in  a  protoplasmic  process 
arising  from  the  wall  of  its  vesicle.  Enterogtoma  Zooxanthella  n.  sp. 
is  one  of  the  smallest  of  the  Turbellaria  of  Lesina ;  it  is  scarcely  half 
a  millimetre  long ;  its  dirty  yellow  colour  is  due  partly  to  a  brownish 
reticular  pigment  of  the  parenchyma,  and  partly  to  the  zooxanthelles 
which  are  found  in  its  enteric  cells,  each  of  which  ordinarily  contains 
one  to  three  spherical  parasitic  algsB  0  *  007-0  *  009  mm.  broad.  This  is 
the  only  known  turbellarian  in  which  zooxanthellaB  are  found  in  the 
enteric  cells,  and  which  so  far  agrees  with  the  Actiniaa ;  Enterosloma 
has  large  pseudorhabdites  in  its  integument,  and  four  black  eyes ;  it 
is  extraordinarily  sensitive  to  light.  In  the  body-cavity  of  one 
individual  there  was  found  a  young  sexless  Diatomum. 

Anatomy  and  Histology  of  Myzo8tomida.t — ^Mr.  F.  Nausen  has 
examined  a  few  species  of  myzoetomay  of  which  M,  giganteum  and  M» 

♦  Zool.  Anzeig.,  ix.  (1886)  pp.  338-42. 

f  *  Bidreg  til  Myzostomemes  Anatomi  og  Histologic  4to,  Bergen,  1885,  80  pp. 
(9  pis.) ;  English  r^ome',  pp.  69-80. 
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graffi  are  new  species,  both  taken  from  Antedon  celtiea.  M.  giganteum 
is  yery  like  M.  gigaSy  but  bas  a  more  robust  and  less  flattened  body ; 
M.  graffi  is  like  M.  marginatum^  bnt  is  distinguished  by  its  "  tongue- 
indented  margin,"  and  by  the  twenty  cirri,  one  on  each  of  the  twenty 
tongues  of  the  margin.  The  nerrous  system  is  altogether  on  the 
annelid  and  arthropod  type,  appears  to  be  greatly  differentiated,  and 
to  lie  at  some  distance  from  the  surface,  the  ventral  cord  being 
separated  by  a  thick  muscular  layer  from  the  ectoderm.  The  cerebral 
ganglion  has  no  special  sheath,  but  the  circular  commissures  have  a 
double  neurilemma-sheath.  The  proboscidial  nervous  system  is  well 
developed,  three  pairs  of  nerves  arising  from  the  oesophageal  ring 
and  connecting  it  with  the  tentacular  nerve-ring  in  the  proboscis. 
The  ventral  cord  is  oblong,  short,  and  concentrated,  has  a  double 
nervoHsheath,  and  an  intermediate  nerve  passing  between  the  two 
longitudinal  commissures ;  this  communicates  with  the  commissures 
by  alternating  branches.  Eleven  pairs  of  nerves  issue  from  the  ven- 
tnd  cord,  five  of  which  are  larger  than  the  other  six :  to  Mr.  Nausen 
the  segmentation  of  the  cord  is  not  as  obvious  as  it  was  to  Mr. 
Beard. 

There  is  some  difficulty  in  determining  whether  the  so-called 
parapodial  ganglia  are  really  nervous,  and  not  glandular  in  nature. 
In  M,  giganteum  they  were  found  to  consist  of  two  ganglia  con- 
taining a  large  number  of  cells ;  these  are  multipolar,  and  each  sends 
a  prolongation  towards  the  external  extremity  of  the  parapodium.  In 
M.  graffi  the  two  ganglia  of  each  parapodium  are  united,  and  contain 
a  few  (six  to  seven)  gigantic  cells.  At  the  inferior  extremity  of  the 
ganglion  there  is  a  peculiar  organ  which  has  the  form  of  a  glass  bulb- 
receiver  with  the  long  receiver-neck  passing  towards  the  extremity  of 
the  parapodium ;  the  globular  portion  consists  of  several  concentric 
layers,  within  which  there  is  a  substance  which  appears  to  be 
coagulated. 

The  outer  neurilemma-sheath  consists  of  a  stout  homogeneous 
membrane  which  stains  deeply ;  no  nuclei  were  found  in  it,  but  many 
were  seen  adhering  to  its  outer  side ;  it  is  probably  a  cuticle,  and  is 
derived  from  the  adjacent  layers  of  connective  tissue ;  it  gives  off 
septa  which  pass  into  the  inner  neurilemma  by  the  inner  parts  of  the 
ventral  nerve-cord.  The  inner  neurilemma-dieath  is  form^  of  re- 
ticulating layers  of  connective  tissue,  which  form  membranes  for  the 
fibrillar  cords  and  the  ganglionic  cells.  These  last  are  mostly 
unipolar;  the  prolongations  from  them  either  pass  directly  into  a 
peripheral  nerve  to  form  a  nerve-tube,  correspoudiug  to  the  cylinder- 
axis  of  vertebrates,  or  they  become  broken  up  into  the  fibrillar 
reticulation  of  the  central  mass,  from  which  nerve-tubes  arise.  In 
section,  the  protoplasm  of  the  ganglion-cells  always  appear  to  be 
spon^.  Direct  division  of  the  nuclei  has  been  often  observed  in  the 
ganglionic  cells,  but  in  no  case  karyokinesis.  The  author  doubts  the 
accuracy  of  Beard's  account  of  the  development  of  the  nervous  systemi 
and  thinks  that  it  is  of  the  type  common  to  Annelids. 

There  does  not  appear  to  be  a  definite  body-cavity,  but  rudiments 
of  it  are  apparently  to  be  found  in  the  cavities  in  which  the  ova  are 
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sitiiated.  The  body-parenohyma  oonsists  of  a  reiioiilar  nervooB 
tissae,  and  the  size  of  the  meshes  yaries  in  different  parts  of  the 
body. 

The  nuclei  of  the  mnsoular  fibres  are  nsoally  situated  in  proto- 
plasmic prominences  at  the  side  of  each  fibre ;  the  fibres  divide  at 
their  ends  into  eeveral  branches,  between  which  there  are  protoplasmic 
renmants  o^  probably,  oonnectiye  tissue. 

What  preyious  writers  have  called  suckers  are  really  ciliated 
glandular  sacks ;  their  walls  are  not,  as  Graff  states,  muscular,  but 
Siey  are  glandular  internally,  and  are  covered  by  a  ciliated  cuticle, 
which  has  a  striated  appearance  owing  to  the  penetration  of  the  cilia 
into  the  tissue.  They  dififer  from  the  nephridia  of  Annelids  by  not 
communicating  with  the  body-cavity,  bat  this  may  be  explained  by 
the  degeneration  or  partial  disappearance  of  the  body-cavity ;  their 
only  point  of  resemblance  to  the  segmental  organs  described  by  Huet 
in  Isopods  lies  in  this  want  of  an  internal  cavity. 

The  hooks  are  solid,  consisting  of  an  outer  homogeneous  and  an 
inner  fibrous  layer.  In  M.  ffiganteum  the  glandular  mass  surrounding 
them  is  particularly  well  developed ;  and  its  cavity  communicates  with 
the  sea-water  by  the  canal  of  the  chief  hook.  The  alimentary  canal  is 
divisible  into  the  proboscidial  canal  with  the  oesophagus,  the  stomach, 
the  intestinal  branches  from  the  stomach,  and  the  rectum  with  tho 
oloacal  canal. 

Complemental  males  were  found  in  M.  giganteum^  M,  gigas,  and 
M.  carpenteri ;  they  are  quite  similar  in  structure  to  the  hermaphro- 
dites, except  that  where  the  latter  have  ovaries  the  males  have  tubes 
with  slightly  developed  cells,  so  that  they  have  a  certain  resemblance 
to  young  ovaries ;  the  dorsal  oviduct  (uteras)  is  feebly  but  the  lateral 
oviducts  are  well  developed.  The  author  disagrees  with  Beard  as 
to  the  secondary  origin  of  the  hermaphroditism  of  Myzostomida, 
inasmuch  as  the  dioecious  species  are  the  most  parasitic,  and  the 
rudiments  of  testes  in  M,  cystkolum  appear  to  be  rather  remnants  of 
an  androgynous  stage  than  budding  developments  of  male  organs. 

As  to  the  difficult  qaestion  of  the  systematic  position  of  the  group, 
the  author  is  of  opinion  that  they  are  distinct  from  but  allied  to 
Chaetopods ;  while  they  show  a  tendency  towards  certain  Arachnids 
(Linguatulida,  Tardigrada,  and  perhaps  Pycnogonida)  and  Crusta- 
ceans. They  are  sprung  from  the  Trochophora,  and,  among  Archi- 
annelids,  are  related  to  HiatriodrUus. 

Few  Eotifer.* — Under  the  name  of  Siephanopa  leydigii  Dr.  O. 
Zacharias  described  a  short  time  ago  a  new  rotifer  which  has  since 
been  independently  described  by  Mr.  J.  E.  Lord.  It  is  almost  cer- 
tain that  the  species  is  distinct  from  the  8.  hngiapinaius  of  Tatem. 

Hew  Fl080ule*t — Floscularia  miUsii  resembles  Stephanoceros  in 
its  elongated  form  and  very  attenuate  lobes,  as  well  as  m  its  motion, 
but  Dr.  I).  S.  Eellicott  i-egards  it  as  belonging  to  the  genus  Floacu- 
laria  on  account  of  its  general  structure.     The  presence  of  a  singlo 

♦  Zool.  Anzeig.,  ix.  (1886)  pp.  318-20. 

t  Proo.  Amer.  Soc.  Micr.,  8th  Ann.  Mottinp,  1885,  pp.  48-.'W)  (1  fig.). 
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eye  instead  of  two  might  warrant  its  place  with  Slephanoceros,  but 
the  arrangement  of  the  cilia  on  the  arms  does  not  agree  with  that 
genns.  So  far  it  has  only  been  found  in  Black  Creek,  Ontario, 
attached  to  Ulricularia  vulgaris.  The  gelatinous,  sub-cylindrical 
sheaths  of  F.  miUsii  are  usually  attached  in  the  upper  axil  of  a 
branch  or  leaf ;  it  is  usually  solitary.  The  peduncle  is  short ;  the 
posterior  attenuate  ;  the  muscular  part  is  long,  and  terminates  in  the 
broadly  ovate  body.  The  largo  mouth-funnel  is  but  little  broader 
at  its  &ee  edge  than  below ;  the  edge  of  the  mouth  is  drawn  out  into 
fine,  very  long,  flexible,  trochal  lobes,  which  are  without  the  slightest 
knob-like  enlargement  at  the  extremity.  One  to  three  eggs  are  to  be 
seen  in  the  tube ;  but  the  author  did  not  watch  them  till  they  were 
hatched,  and  therefore  was  unable  to  determine  certainly  as  to  which 
genus  the  animal  should  be  referred. 

Echinodermata. 
Development  of  Comatnla  mediterranea.* — ^M.  J.  Barrois  finds 
that  the  ^e  blastopore  of  Comatula  has  nothing  in  common  with 
what  is  ordinarily  regarded  as  such ;  it  closes  before  the  end  of 
development  and  at  the  time  when  the  cells  of  the  mesenchym  are 
being  formed  at  the  expense  of  the  endoderm.  Immediately  after  its 
closure  the  endodermic  vesicle  is  constricted  into  two  parts;  the 
two  peritoneal  sacs  which  are  formed  from  the  hinder  portion  do 
not  change  their  places,  but  are  transformed  into  two  discs  which 
unite  around  the  intestine;  these  discs  do  not  extend  beyond  the 
organ,  and  ^ve  off  no  prolongations  either  backwards  or  forwards ; 
the  cord  which  is  found  in  the  stalk  of  the  young  pentacrinoid  larva 
is  formed  exclusively  from  the  mesenchym.  The  vestibule  or  ten- 
tacular chamber  is  formed  at  the  expense  of  the  so-called  blastopore ; 
this  last  is  not  an  orifice  destined  to  disappear,  but  a  pit  which 
appears  late.  When  the  larva  becomes  fixed  this  pit  deepens,  and 
gives  rise  by  invagination  to  an  entirely  closed  sac  which  makes  its 
way  between  the  ambulacral  ring  and  the  portion  of  the  ectoderm 
wmch  will  form  the  dome  of  the  calyx ;  here,  as  in  Synapta,  there  is 
a  displacement  of  the  larval  mouth,  while  the  pit  and  the  blastopore 
are  the  homologues  of  the  mouth  and  anus  of  other  larval  echino^ 
derms. 

Verve-terminations,  Sense-organs,  and  Olands  in  the  Fedicel- 
larisB  of  Ecliinid8.t — Dr.  O.  Hamann  has  found  and  traced  nerves  in 
the  various  pedicellariee — buccal,  trifoliate,  tridactyle,  and  gemmi- 
form— in  several  species  of  Echinids ;  and  finds  that  from  the  main 
nerves  branches  are  given  off  to  sense-organs  and  glandular  sacs. 
These  sense-organs  are  elevations  on  the  inner  face  of  the  valves  of 
the  pedicellariad  in  Echinua  acutua;  there  are  two  such  sense-oleva- 
tions  on  each  tube  in  the  gemmiform  pedicellarice.  In  Strongylocen- 
irotus  litddus  there  is  only  one  sense-elevation. 

In  Spheereehinua  granularia  there  are  three  elevations  near  the 

♦  Comptes  Rendufl,  cii.  (1886)  pp.  1176-7. 

t  Ann.  and  Mag.  Nat  Hist,  xvii.  (1886)  pp.  469-72 ;  from  SB.  Jenaiflch. 
GeBoll.  f.  Med.  u.  Naturwiss.,  1886. 
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base,  and  from  them  spring  projections  having  the  straotare  of  the 
gustatory  paplUsd  of  vertebrates.  In  the  tridactyle  and  buccal 
pedicellariaB  tiie  sense-cells  are  not  collected  into  a  sense-organ,  but 
are  scattered  over  the  surface;  and  there  are  numerous  nerve- 
fibrils  running  to  the  epithelium.  The  nerve-stems  consist  of  fibres 
and  ganglion-ceUs,  which  are  more  numerous  at  the  point  of  branching 
of  the  nerves. 

In  the  gemmiform  pedicellarice  the  valves  contain  one  or  two 
glandular  sacs,  with  muscular  walls,  opening  at  the  apex  of  the  valve. 
All  the  pedicellariffi  are  tactile  organs,  as  the  nerve-terminations 
indicate ;  the  trifoliate  ones  seem  to  remove  sand  and  protozoa,  &c., 
from  the  test.  The  larger  pedicellarisB  serve  to  keep  off  larger  living 
bodies,  e.  g.  worms,  and  therefore  act  as  weapons,  as  well  as  for 
organs  of  attachment  when  the  animal  is  moving  about. 

In  E.  microtuberculalHs  the  gemmiform  gland-bearing  pedicellarisa 
hold  fast  seaweeds,  &c.,  when  the  animal  is  at  rest ;  these  help  to 
hide  it,  and  the  secretion  from  the  glands  is  therefore  of  the  greatest 
service. 

Striated  Muscles  in  the  Echinida.* — ^In  reference  to  Dr.  0. 
Hamann's  description  of  the  striated  muscles  in  Echinids,  Mr.  F.  E. 
Beddard  draws  attention  to  his  own  previous  discovery  of  these 
muscles  in  1881,  in  Echinus  ^hsera.  Since  then  Mr.  Beddard  has 
found  similar  muscles  in  the  pedioellariae  of  E.  melo  and  E,  hrevi- 
8pino8U8^  Toxopneustes  lividuSy  and  in  a  species  of  Arhacia,  He  was 
unable  to  find  these  elements  in  the  Echinids  from  the  '  Challenger,' 
probably  owing  to  their  bad  state  of  preservation. 

He  has  also  found,  in  the  above  species,  the  peculiar  structures 
described  by  him  and  Mr.  Geddes  in  E,  sphsera;  these  have  the 
form  of  fiat  plates  of  elastic  tissue,  in  connection  with  the  pedicel- 
lariffi. 

Development  of  Ophiopholis  and  Echinaraclmiu8.t  — Mr.  J. 
Walter  Fewkes  finds  that  the  larva  of  Ophiopholis  aculeata  passes 
through  a  pluteus-stage ;  the  egg-cleavage  is  similar  to  that  of  other 
Echinoderms  ;  a  gastrula  is  formed  by  the  invagination  of  the  blasto- 
derm, and  consequently  the  stomach  of  the  plutens  is  an  infolded 
wall  of  the  blastoderm,  and  is  not  formed  by  delamination  from  the 
cells  in  the  cavity;  the  mesoderm  cells  originate  in  two  lateral 
clusters.  The  egg  of  Echinarachnius,  which  can  be  artificially 
fertilized,  segments  in  the  same  way  as  that  of  other  Echinoderms ; 
it  has  no  polar  globules,  while  the  egg  is  free  in  the  water.  As  in 
some  other  Echinoderms  the  gastrula  is  formed  by  invagination ;  the 
pluteus  referred  to  Echinarachnius  by  A.  Agassiz  is  an  immature 
pluteus.  The  mode  of  development  of  the  young  on  the  water-tube 
of  the  pluteus  resembles  that  of  other  Echinoids,  and  there  is  the 
same  rosette  form  of  the  water-tubes.  The  first  formed  calcareous 
deposits  of  the  test  are  trifid  in  shape  and  vary  in  number  in  different 
specimens.      The  extremity  of  each  trifid  division  bifurcates  later 

♦  Ann.  and  Mag.  Nat.  Hist,  xvii.  (1886)  pp.  428-30. 
t  Bull.  Mus.  Comp.  ZooL,  xii.  (1886)  pp.  105-52  (8  pis.). 
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on,  and  the  caloaroons  body  thns  formed  appears  to  be  enclosed  in  a 
transparent  wall,  which  has  a  spherical  ontline.  Spines  are  yery 
early  formed,  and  as  in  other  Echinoderms  are  proportionately  yery 
large,  as  compared  with  those  of  the  adolt. 

Organization  of  Star-fishes.* — ^Prof.  E.  Perrier  discovered  in  the 
collections  from  Cape  Horn  a  new  incubating  star-fish,  to  which  he 
gives  the  name  of  Asteriaa  iyaden ;  the  yomig  were  found  to  be 
attached  to  the  mother  by  a  sort  of  lateral  cord,  which  was  inter- 
radial  in  position,  and  was  formed  by  a  prolongation  of  the  buccal 
membrane.  The  youngest  individuals  were  2  mm.  in  diameter,  and 
on  their  disc  there  were  three  calcareous  pieces ;  M.  Perrier  thinks 
that  this  shows  the  incorrectness  of  the  opinion  of  Messrs.  Sladen  and 
Carpenter  that  the  ten  primitive  pieces  of  young  asterids  remain  on  the 
disc.  The  "  nervous  layer  "  was  found  to  be  very  poor  in  cells  and  to  be 
nothing  but  a  supporting  membrane  traversed  throughout  its  thick- 
ness by  a  number  of  fibres ;  these  end  in  certain  cells  of  the  external 
epithelium  on  the  one  hand,  and  on  the  other  in  the  colls  which  have 
been  considered  as  forming  the  internal  epithelial  layer ;  these  cells 
are  multipolar ;  towards  the  end  of  the  arm  they  cease  to  form  a 
simple  epithelial  investment,  and  are  supported  by  transverse  trabeculaa 
which  put  them  into  relation  with  the  colls  of  the  sensory  pits  which 
are  ordinarily  regarded  as  eyes.  These  then  are  the  nerve-cells, 
while  the  epithelial  cells  with  which  they  are  united  across  the 
supporting  layer,  ordinarily  regarded  as  the  true  nervous  system,  are 
the  sensory  cells  of  the  epithelium. 

On  the  wall  of  the  sacciform  canal  which  surrounds  the  hydro- 
phoral  tube  there  is  attached  a  problematic  organ  which  is  prolonged 
beyond  the  sacciform  canal,  in  such  a  way  as  to  form  two  organs 
connected  with  the  intestine,  and  giving  off  two  lateral  branches 
which  are  in  indirect  relation  with  ti^e  genital  glands.  This  proble- 
matic organ,  which  has  lately  been  called  the  chromatogenous  organ 
by  Hamann,  has  in  young  AstertM  hyadesi  the  form  of  a  lateral 
conical  prolongation  of  the  peritoneal  membrane  of  the  digestive  sac, 
and  it  contains  a  large  number  of  vitelline  bodies  identical  with  those 
of  the  wall  of  the  sac.  The  lobes  of  its  surface  are  continuous  with 
the  trabeculsB  which  form  the  living  basis  of  the  skeleton  of  the  star- 
fish, and  it  dilates  at  its  externsd  surface  into  membranes  which 
envelope  the  hydrophoral  tube.  This  '*  collateral  organ  "  of  the  tube 
is  then  not  a  heart,  but  the  site  of  the  production  of  elements,  some 
of  which,  becoming  free,  form  the  corpuscles  of  the  general  cavity. 
The  canaliculi  of  the  madreporite  are  due  to  nothing  more  than  the 
folding  of  the  walls  of  the  vibratile  infundibulum,  by  which  the 
hydrophoral  tube  opens  to  the  exterior ;  M.  Perrier  is  convinced  that 
the  tube  communicates,  at  the  point  where  it  unites  with  the  apex  of 
the  funnel,  with  the  cavity  of  the  sacciform  canaL  If  the  canaliculi 
of  the  madreporic  plate  only  lead  into  the  hydrophoral  tube,  or  its 
upper  expansion,  the  tube  itself  opens  into  the  sacciform  canal 
laterally,  and  sea  water  can  thus  pass  into  the  lacunar  spaces  which 

*  Cotnptes  Bendus,  cii.  (188C)  pp.  1146-8. 
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Hamann  oonsiders  as  a  BchizoocBl,  into  the  subambnlaoral  caTiti€0, 
and  into  the  general  cayity. 

In  star-fifllies,  then,  as  in  Echinids  and  Comatolids,  sea  water  plays 
an  important  physiological  part,  bnt  its  conrse  is  not  regulated  by  as 
eompUoated  a  system  of  irrigating  oanals ;  this  leads  to  a  division  of 
the  Eehinodennata  into  two  great  groups,  one  of  which  contains  the 
Cystoidea,  Blastoidea,  Stellerida,  luid  Ophiorida,  and  the  othw  the 
Crinoids,  Echincods,  and  Holothnrians.  In  this  phylnm,  as  in  OcBlen- 
terata  and  sponges,  the  penetration  of  water  is  a  general  phenomencm, 
while  it  is  rare  in  worms.  Arthropods,  Mollosca,  and  Yertebrata ;  we 
may,  therefore,  with  de  Blainville,  divide  animals  into  the  three  great 
groups  of  Protozoa,  Phytozoa,  and  Artiozoa. 

Vascular  Srstem  of  Spatangus  purpureui.* — M.  H.  Prouho 
ascribes  the  dimculties  in  homologizing  the  vascular  system  of  Spa- 
tangids  with  that  of  regular  Echimds  to  the  imperfect  observation  of 
certain  anatomical  facts.  He  finds  that  the  two  vascular  systems  of 
SpaianguB  are  as  distinct  as  in  Echinus^  and  their  relations  are  exactly 
the  same.  The  only  difference  is  that,  instead  of  there  being  a  double 
Polian  rins  as  in  Oidaris,  there  is  a  double  Polian  canal.  The  sand- 
canal  and  me  ovoid  gland  have  exactly  the  same  relations  in  Spatangu$ 
as  in  the  regular  forms.  What  has  been  called  tibe  sand-canal  in 
SpaianguB  is  really  the  homologue  of  the  Polian  ring  of  the  Cidarida, 
and  it  is  therefore  proposed  to  call  it  the  Polian  canaL  The  term 
sand-canal  or  aquiferous  tube  must  be  reserved  for  the  vessel  which 
extends  from,  this  double  canal  to  the  posterior  extremity  of  the 
madreporite  apophysis. 

Ooelenterata. 

Origin  of  Metagenesis  in  HydromedusflB.t—  Mr.  W.  E.  Brooks 
oonsiders  that  the  view  usually  held,  viz.  that  the  sessile  colony  is 
the  primitive  form,  from  which  medus»  have  been  derived  by  division 
of  labour  and  the  specialization  of  the  reproductive  member  of  a 
polymorphic  hydroia  oorm,  is  irreconcilable  with  the  life-history  of 
Naroo-  and  Tracho-medusaa. 

In  Liriope  amongst  the  latter,  and  in  .^Iginata  and  Ounina  oeto- 
nana  amongst  the  former,  a  true  planula,  and  a  true  hydra  stage  is 
passed  through  which  developes  cUrectly  into  meduseB.  <<  The  life- 
mstory  of  these  forms  proves  conclusively  that  the  medusa  stage  is 
older  than  the  sessile  hydroid-corm,  which  has  arisen  through  the 
power  to  multiply  asexnaUy,  which  is  possessed  by  tibe  hydroid  larva 
of  the  medusa. 

By  means  of  diagrams  the  life-history  of  various  types  is  shown. 
Commencing  with  the  above  simple  life-history,  through  that  of 
C.  paraMea^  in  which  the  actinula,  or  floating  hydra,  never  becomes 
a  medusa,  but  buds  off  hydna  which  thus  develope,  he  passes  to  the 
still  more  ccmiplicated  instance  of  TurrUop$i$.    Here  the  planula, 

*  Gomptes  BenduB,  di.  (1886)  pp.  1498-1500. 
t  Johns-HopkinB  Univ.  Giro.,  v.  (1886)  pp.  86-8. 
8er.  2.— Vol.  VI.  2  T 
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instead  of  becoming  a  hydra,  becomes  a  degraded  actinnla,  a  month- 
less,  nntentacnlated  ''  root " ;  this  gives  rise  to  hydrsa,  which  in  tnm 
produce  medusa  buds.  In  this  form  a  secondary  alternation  is  thus 
inserted  in  the  life-history.  In  Hydractiniay  owing  to  polymorphism, 
and  to  a  much  greater  extent  Podocoryne,  a  still  more  complicated 
history  is  gone  through.  The  '*  root "  buds  off  nutritive  hydr»,  each  of 
which  buds  off  throe  sorts  of  polyps,  one  of  which,  the  blastostyle, 
buds  off  medussB,  which  again  bud  off  other  medussB,  which  produce 
eggs.  Here  several  secondary  alternations  are  intercalated.  The  case 
of  EydrcLciinia  is  regarded  as  beginning  to  simplify  its  life-history  by 
the  degradation  of  the  sexual  medus»  into  sessile  reproductive 
organs. 

The  author's  theory  is  that  the  remote  ancestor  of  the  Hydro- 
medussB  was  a  solitary  actinula  with  no  medusa  stage,  but  probably 
the  power  of  budding.  This  actinula  became  more  and  more  adapted 
to  swimming  until  it  became  converted  into  a  medusa,  developing 
straight  from  the  egg  without  alternation  of  generations.  Having 
reached  this  stage,  the  larva  acquired  the  property  of  fixing  itself 
and  then  multiplied  by  budding  off  similar  larvsB,  which  became 
medussB.  This  fixed  condition  having  become  perpetuated  by  natural 
selection,  the  primary  larva  ceased  to  become  a  meidusa,  but  remained 
a  sessile  larva  and  budded  off  larvsd  which  became  sexual  medusas. 
The  medusa  characteristics  of  these  secondary  larvea  became  accele- 
rated, and  the  primary  larva  acquired  the  power  to  produce  larvsB 
which  like  itself  remained  sessila  In  this  way  sessile  hydra  com- 
munities with  medusa  buds  and  free  sexual  medusaa  were  evolved ; 
finally  these  became  polymorphic ;  and  gradually  the  free  medusie  were 
degraded  to  medusa-buds  or  sexual  buds  on  the  bodies  of  the  sessile 
hydras. 

Hematocysts  in  the  Siphonophora.* — ^M.  M.  Bedot  finds  in  the 
Yelellidsd  two  sorts  of  cnidoblasts,  provided  with  stalks  ("  tiges  "), 
the  nematocysts  of  which  are  distinguished  by  the  presence  or  absence 
of  a  barb  at  the  base  of  the  thread,  as  well  as  by  their  difference  in 
size.  In  the  large  cnidoblasts,  muscular  striations  are  seen  at  the 
base  of  the  stalk ;  this  also  shows  at  its  terminal  region  a  spindle- 
shaped  organ,  which  encloses  a  spirally  coiled  filament  and  a  highly 
refhxcting  spherical  body.  The  cnidoblasts  which  are  scattered 
through  the  ectoderm  of  tibe  tentacles  in  the  Velellidae  and  wliich  are 
not  grouped  to  form  batteries  are  deprived  of  stalks  and  cnidocils. 

The  PhysalidfB  also  present  two  forms  of  nematocysts,  neither  of 
which  are  barbed.  On  the  fishing  filaments  there  is  every  stage 
between  cnidoblasts  with  and  without  a  stalk.  From  this  one  is  led 
to  conclude  that  the  stalk  is  formed  from  the  cnidoblast  itself,  and  not 
from  a  neighbouring  cell,  as  was  supposed.  The  nematocyst  arises  in 
the  interior  of  a  small  spherical  cavity,  which  has  become  formed  in 
the  cnidoblast,  and  which  is  filled  with  a  transparent  fluid.  From  the 
wall  of  this  cavity  a  small  bud  or  *'  nomatoblast "  arises  which  gradually 
projects  into  the  fluid.     It  increases  greatly  and  ultimately  nearly 

♦  Arch.  Sci.  Phys.  et  Nat,  xv.  (1886)  pp.  415-6. 
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fills  tbe  cayity  and  is  only  united  to  tbo  wall  by  a  narrow  stalk.  Tbe 
nematoblast  gives  rise  to  tbe  thread ;  tbe  flnid  wbich  surrounds  it 
solidifies  and  forms  tbe  case  of  tbe  nematocyst.  When  tbe  tbread  is 
barbed  its  deyelopment  is  more  complicated ;  in  tbe  interior  of  tbe 
nematoblast  a  small  sphere  appears,  tiiis  becomes  hollow  and  inyagi- 
nated,  and  thus  forms  ihe  barb. 

Stephanolxochaf  moseleyanoi .* — Mr.  W.  L.  Sclater  describes  a 
new  species  of  tbe  genus  Stephanotrochus,  which  is  not  only  interest- 
ing as  being  the  finest  and  largest  of  tbe  genus,  but  as  tbe  first 
recorded  from  tbe  British  seas ;  it  was  dredged  by  H.M.S.  *  Triton  *  at 
a  depth  of  570  fathoms  in  lat.  69°  61'  N.  and  long.  8°  18'  W. ;  its  nearest 
allies  were  taken  by  the '  Challenger '  off  tbe  Azores  and  Pemambuoo. 
It  differs  from  species  already  described  by  the  greater  development 
of  the  pali,  and  tbe  stouter  primary  and  secondary  septa,  of  which 
there  are  altogether  five  oomplete  cycles.  The  cord  presents  evidence 
in  favour  of  Koch's  theory  tiiat  the  theca  is  formed  from  the  fused 
peripheral  ends  of  the  septa;  tbe  darkly  coloured  oral  disc,  tbe 
tentacles,  and  outer  soft  wall  contains  polyperythrin ;  the  tentacles  are 
in  four  cycles,  and  those  of  the  innermost  are  the  largest  and  twelve  in 
nnmbar.  In  the  arrangement  of  the  muscles  on  the  mesenteries 
Stephanotrochus  exactly  corresponds  to  the  Hexactinian  type,  as  do  all 
other  madrepores  that  have  yet  been  studied.  The  single  specimen 
examined  contained  ova  only,  so  that  the  species  is  probably  dioecious. 
Cells,  which  appear  to  be  calycoblasts,  differ  from  those  described  by 
Koch  in  having  an  irregular  instead  of  a  quadrangular  shape ;  this 
may  be  due  to  their  greater  age. 

Folyparium  ambulans.f — Dr.  A.Korotneff  describes  from  tbe  straits 
near  tbe  island  of  Billiton,  a  remarkable  colony,  7  cm.  long  by  15  cm. 
broad,  which  is  bandlike  in  form,  and  on  one  side  has  the  upper  sharply 
separated  from  the  lower  surface ;  on  tbe  other  side,  however,  tbey 
pass  into  one  another ;  the  anterior  is  not  to  be  distinguished  from  tbe 
hinder  end.  The  upper  surface  is  covered  by  peculiar  polyps,  the 
base  of  each  of  which  is  much  broader  than  the  tip,  which  carries  a 
round  orifice.  The  polyps  appear  to  be  altogether  devoid  of  tentacle;} ; 
They  are  not  all  of  the  same  size,  and  the  smallest,  which  have  no 
oral  orifice,  appear  to  be  buds. 

The  lower  surface  is  covered  with  suckers,  which  are  very  regularly 
arranged;  each  row  is  set  transversely,  and  is  separated  from  its 
neighbours  by  a  transverse  groove ;  the  suckers,  like  the  polyps,  vary 
considerably  in  size ;  the  whole  colony  moves  like  Cristatella, 

The  polyps  have  no  septa,  and  tbe  internal  surface  is  quite  smooth 
and  devoid  of  the  ridges  wbich  might  indicate  an  affinity  with  corals. 
The  lumen  of  each  polyp  passes  into  tbe  spacious  lumen  of  tbe  foot 
or  body  of  tbe  whole  colony ;  this  is  broken  up  by  partitions  into 
divisions  of  equal  size,  but  these  partitions  are  certainly  not  tbe 
homologues  of  the  ordinary  septa  of  polyps ;  tbey  are  set  transversely  to 

•  Proc.  Zool.  Soc.,  1886,  pp.  128-36  (3  pie.), 
t  Zool.  Anzpig.,  ix.  (1886)  pp.  220-4. 
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iho  longitudinal  axis,  and  divide  the  cayity  in  such  a  way  that  eyery  two 
segments  enclose  a  lumen  which  opens  above  and  to  the  exterior  by 
means  of  the  polyps  and  carries  below  a  row  of  suckers.  Each  polyp 
has  a  corresponding  sucker,  and  we  may,  therefore,  regard  each  polyp 
plus  a  sucker,  as  one  individual.  Each  sucker  has  a  retortnsihaped 
cavity  which  communicates  with  the  lumen  of  the  colony.  Typically 
each  polyp  resembles  an  Actinian  in  minute  structure.  Oells  and 
fibres  unite  to  form  a  continuous  nervous  sheath.  The  endodermal 
cells  are  completely  filled  with  parasitic  plant-cells.  There  are  no 
radial  or  circular  muscular  fibres  in  the  suckers,  and  they  repeat  the 
general  type  of  structure,  with  the  exception  that  glands  are  developed 
in  them ;  Uie  septa  have  a  double  musculature ;  when  their  longitudinal 
fibres  contract  the  foot  with  the  suckers  is  withdrawn  from  the  ground, 
and  the  transverse  row  of  suckers  which  correspond  to  the  partition 
are  set  free.  The  transverse  system  of  muscles  next  contracts,  and  the 
whole  colony  becomes  longer  along  its  long  axis;  in  this  way  the 
movement  oi  the  colony  is  effBcted. 

Porifisra. 

Sponge  Spicules.* — Prof.  W.  J.  Sollas  discusses  the  possibility 
of  siliceous  sponge  spicules  being  transformed  into  calcareous  spicules, 
as  has  happened  in  fossil  sponges.  He  finds  the  siliceous  spicules 
are  composed,  not  of  pure  silica,  like  quartz,  but  of  a  colloid  variety, 
combined  with  organic  material.  In  order  to  determine  the  refractive 
index  of  these  spicules,  they  should  be  placed  in  some  fluid  in  which 
they  become  invisible,  that  is  in  a  fluid  of  the  same  ro&active  index. 
The  fluid  in  this  case  was  chloroform,  the  index  of  which  is  1  *  449  ; 
thus  these  spicules  are  composed  of  a  substance  with  very  nearly  the 
same  index  as  opaL  By  this  method  similar  species  of  minerals  can 
be  distinguished  when  isotropic ;  and  even  anisotropic  substances  can 
be  so  distinguished,  by  using,  in  conjunction,  Nicol's  prisms.  In  the 
case  of  fossu  calcareous  sponges,  their  preservation  or  not  depends  on 
their  being  composed  of  oalcite  or  arragonite  or  some  combination  of 
either  with  organic  substances. 

In  order  to  ascertain  the  specific  gravity  of  sponge  spicules,  the 
author  adopted  a  method  which  is  described  at  p.  879,  Vol.  Y.  of  this 
Journal.  From  his  experiments  he  conmders  them  to  be  probably 
calcite  in  combination  with  or^nic  matter,  their  specific  gravity  being 
2*62.  The  author  disputes  Hackers  view  that  regular  triradiate 
spicules  have  a  crystalline  form,  derived  from  a  regular  12-sided 
pyramid ;  he  finds  that  the  optic  axes  of  a  sagittal  spicule  and  the 
morphological  axis  of  the  unpaired  ray  are  in  the  same  plane,  which 
is  a  right  angle  to  the  plane  of  the  spicule. 

From  other  experiments  with  crossed  nicols  he  concludes  that  the 
acerate  is  not  homologous  with  the  unpaired  ray,  but  with  one  or  both 
of  the  paired  rays,  of  a  sagittal  spicule. 

Calcareous  spicules,  after  remaining  in  Canada  balsam  for  some 

*  Sdeatif.  Proo.  B.  Dublin  Soc,  iv.  (1S85)  pp,  374-92  (1  pi  and  7  figs.). 
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years,  weie  found  to  be  etohed  with  striiB,  ending  in  edges  transrerse 
to  them;  and  near  the  apex  of  a  spioole  the  projecting  angles  of 
crystals  are  seen.  In  the  case  of  sagittal  spicules  the  paired  rays 
are  etched,  the  unpaired  is  not  afEBcted.  The  author  was  able  to 
produce  the  etching,  at  will,  by  means  of  acetic  acid.  In  section 
aoerates  are  oval  or  rhomboidal,  and  this  serves  to  distinguish  calca- 
reous from  siliceous  spicules.  This  fsbct  is  an  argument  in  &your 
of  Prol  Sollas's  opinion  that  the  Pharetrones  are  of  a  calcareous 
nature.  He  concludes  that  the  acerates  of  Calcispongin  are  built 
up  of  excessiTely  elongated  primitiye  rhombohedrons  of  calcite. 

The  perforate  Foraminifera  consist  of  caldte,  judging  from  their 
specific  gravity ;  whilst  the  Imperforata  consist  either  of  arragonite,  or 
if  of  caldte,  wis  must  be  in  combination  with  phosphate  of  lime,  or 
carbonate  of  iron. 

Artificial  deposition  of  Crystals  of  Caloite  on  Spicules  of  Caloi- 
sponge.* — ^Prof.  W.  J.  SoUas  mentions  the  finding  of  sponge  spicules 
incrusted  with  crystals  of  caloite,  after  standing  for  some  days  in 
water  containing  an  excess  of  calcium  carbonate.  They  appeared  to 
have  their  optic  axes  orientated  similarly  to  the  calcite  of  the  spicule. 

In  a  sagittal  triradiate  the  crystals  are  confined  to  opposite  sides 
of  the  paired  ray,  and  to  the  extremity  of  the  unpaired  ray.  In 
an  acerate  opposite  sides  for  the  whole  length  were  incrusted ;  thus 
the  crystals  are  deposited  on  the  parts  showing  greatest  liability  to 
solution,  and  the  polarity  which  leads  to  solution  appears  to  deter- 
mine deposition. 

Sponges  of  Bohemia.!— Herr  P.  Frantis^k  gives  an  account  of 
various  sponges.  The  first  is  Carteriua  stefanowii,  which  varies  in  size, 
but  may  be  10  cm.  long  and  8  cm.  broad ;  the  spicules  are  ordinarily 
quite  smooth  and  sharp  at  their  tips ;  the  gemmules  are  spherical  or 
ellipsoidal,  and  have  a  high  upper  pole.  The  germ  is  protected  by 
an  internal  chitinous  membrane,  from  which  arises  a  cylindrical  or 
conical  air-tube ;  at  its  end  there  is  a  delicate  crown-like  appendage. 
The  inner  membrane  is  covered  by  an  air-chamber-layer,  whmh 
consists  of  small  polygonal  chambers,  which  are  normally  filled  with 
air.  The  amphidiscs  are  very  numerous,  and  are  provided  with  a 
number  of  spines ;  they  are  of  two  lengths,  the  longer  of  which,  with 
the  crown  at  the  upper  end  of  the  air-tube,  forms  an  apparatus  by 
means  of  which  the  gemmules  can  attach  themselves  to  foreign  bodies, 
and  so  be  carried  from  place  to  place.  This  species  was  £rst  found 
in  Bussia  by  Dybowski,  who,  with  a  query,  called  it  DoeiUia 
Blefanawii. 

Ephydaiia  bohemiea  n.  sp.  is  found  with  Ihupongilla  lacustrie  ;  it 
is  closely  allied  to  C.  stefanomi,  but  the  gemmmes  have  no  air- tube, 
and  the  amphidiscs  are  all  of  the  same  length.  The  author  has 
notes  on  SpongiUa  fragtUs,  Ephydaiia  muelleriy  and  Eu»p(mgiUa 
jordanefuia, 

♦  Sdentif:  Proc  B.  Dublin  Boo.,  v.  (1886)  p.  73. 

t  SB.  K.  Bohm.  Ges.  WIbs.,  1886,  pp.  147-74— German  abstract,  pp.  169-74 
(1  pi.). 
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Classification  of  Sponges.*— Prof.  W.  J.  Sollas  gives  the  foUowing 
classification  of  the  phylum  Porifera : — 
Class  I.  Plethospongiaa. 

Sub-class  1.  Hexactinellida. 

Order  1.  Lyssakina. 
Order  2.  Dictyonina. 
Sub-class  2.  Demospongiie. 
Tribe  a.  Monazida. 

Order  1.  Monaxona. 
Order  2.  Ceratosa. 
Tribe  6.  Tetractinellida. 

Order  1.  Choristida. 
Order  2.  Lithistida. 
Sub-class  3.  Myxospongiaa. 

Oi^er  1.  Halisarcosa. 
Order  2.  Chondrosiosa. 
Class  II.  Calcispongisd. 

Protozoa. 

Physiology  and  Biology  of  Protozoa.! — Dr.  A.  Gruber  gives  an 
account  of  his  observations  on  artificial  divisibility  and  regeneration 
in  Protozoa.  He  has  chiefly  made  nse  of  the  large  Stentor  cseruletia  ; 
here,  as  in  Oxytricka,  the  anterior  end  replaces  the  lost  posterior  end, 
and  the  right  side  the  lost  left  side,  and  vice  vend.  He  finds  that  the 
regeneration  of  the  organnla  follows  the  same  course  as  their  new 
formation  in  spontaneous  fission.  The  unknown  impulse  which 
iuduces  the  animals  to  divide,  and  the  irritation  cansed  by  the  violent 
removal  of  a  part  of  the  body,  are  identical  in  their  efiects.  If  we 
ascribe  regeneration  in  the  Metazoa  to  the  influence  of  embryonally 
formed  cells,  we  must  in  the  Protozoa  ascribe  the  function  of 
new  formative  elements  to  originally  formed  elementary  particles 
C' micelles ")  which  are  subject  to  &e  directing  influence  of  the 
nucleus.  Hegeneration  is  due  only  to  a  conversion  of  elementary 
parts  already  present,  and  is  set  up  by  external  irritation ;  it  takes 
place  rapidly,  and  in  the  Stentor  is  very  powerful ;  no  particular  part 
of  the  body  appears  to  be  specially  disposed  thereto,  but  all  parts  react 
in  the  same  way. 

The  author  relates  experiments  which  justify  these  conclusions, 
and  next  describes  others  which  show  that  two  artificially  produced 
halves  are  able  to  increase  spontaneously  at  exactly  the  same  time, 
although  after  section  they  were  apparently  not  equivalent;  thus, 
in  one  case,  the  anterior  portion  which  still  possessed  the  peristomial 
area,  mouth,  and  oesophagus  had  only  to  go  through  the  process  of 
wound-healing,  while  the  posterior  portion  had  to  produce  all  the 
organs  anew;  the  latter  was,  nevertheless,  able  to  answer  to  the 
impulse  just  as  quickly  as  the  former.  This  observation  shows  also 
that  the  material  for  new  formations  in  the  Infusoria  is  not  stored 

♦  Scientif.  Proc  B.  Dublin  Soc.,  v.  (1885;  p.  112. 

t  Ber.  Naturf.  Geo.  zu  Freiburg  i.  B.,  i.  (1886)  Heft  2 ;  translated  Ann.  and 
Mag.  Nat.  Hiat.,  xvii.  (1886)  pp.  47:^-94. 
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up  as  snch,  bat  that  the  primitiTe  elementary  parts  are  oonrertible 
at  any  time.  Other  infasorians  did  not  give  as  striking  results  as 
SterUor  cwmleus,  bat  Dr.  Oraber  thinks  that  the  difference  depends 
on  the  greater  or  less  faculty  of  existing  under  conditions  which  are 
not  quite  natural,  and  that  the  power  of  replacing  lost  parts  is  proper 
to  all  Protozoa.  This  remarkable  acquisition  of  the  regenerative 
fiEhculty  may  depend  on  the  fact  that  Protozoa  frequently  break  up 
spontaneously  into  irregular  fragments,  and  that  many  of  these  frag- 
ments are  capable  of  again  being  deyeloped  into  normal  animals. 

The  author  next  proceeds  to  discuss  the  significance  of  the  nucleus 
in  regeneration ;  the  want  of  the  nucleus  brings  about  an  incapacity 
to  replace  lost  parts,  or  produce  new  structures,  and  it  is  clear  that 
the  nucleus  is  tiie  most  important,  and  the  species-preseryatiye  con- 
stituent of  the  cell,  and  to  it  we  justly  ascribe  the  highest  importance 
in  the  processes  of  fecundation  and  inheritance.  A  study  of  Amaha 
hinucl^xta  showed  that  though  the  chromatic  substance  of  the  nuclei 
varies  considerably  in  form  and  arrangement,  the  true  nuclei  of  any 
one  specimen  always  agree ;  this  seems  to  show  that  the  chromatin 
in  the  nucleus  is  an  important  factor  and  is  not  merely  an  accumu- 
lation of  nutritiye  materiaL 

The  obseryation  of  the  phenomena  of  spontaneous  division  led  to 
the  discovery  of  certain  small  differences  between  the  daughter- 
individuals,  and  this  appears  to  indicate  that  the  morphological  and 
physiological  congruency  of  the  two  daughter-individuals  produced  by 
division  is  by  no  means  quite  absolute.  In  Stentor  division  ordinarily 
took  place  at  intervals  of  two  days,  and  the  presence  or  absence  of 
nutrient  material  had  no  influence  on  the  time  of  the  division.  Of 
this  spontaneous  division  two  kinds  may  be  distinguished  among 
Infusoria;  one  occurs  when  the  individual  has  grown  to  a  certain 
size  which  cannot  be  exceeded ;  the  other  is  hy  divisions  follow- 
ing on  one  another  rapidly,  and  in  definite  intervals  of  time,  without 
intervening  growth;  this,  of  course,  is  combined  with  continual 
decrease  in  the  size  of  the  body,  and  happens  when  the  infusorian  is 
placed  under  unfavourable  conditions,  in  which  it  is  desirable  to 
rapidly  produce  a  large  number  of  individuals  for  the  preservation  of 
the  species.  These  hurried  divisions  are  succeeded  by  a  period  of 
conjugation. 

The  behaviour  of  infasorians  during  conjugation  throws  some 
light  on  the  nature  of  the  nervous  elements  in  the  cell ;  as  Gruber 
has  already  stated,  the  two  members  of  a  pair  in  copuM  make  exactly 
concordant  movements  so  long  as  they  are  still  united  by  a  bridge 
of  protoplasm.  As  a  single  thread-like  bridge  of  protoplasm  suffices 
to  cause  the  loosely  connected  pieces  to  behave  as  one  individual,  it 
is  clear  that  the  nervous  functions  in  the  infusorial  body  are  not 
confined  to  definite  courses,  and  that  the  exertion  of  will  uniformly 
governs  every  protoplasmic  element.  In  other  words,  the  nervous 
potency  of  the  cell  is  diffused.  The  consentaneous  action  of  the 
individuals  of  a  protozoic  colony  is  due  to  the  fact  that  they  are  united 
to  one  another  by  cords  of  protoplasm.  The  seat  of  ihe  diffused 
nervous  potency  is  chiefly  to  be  sought  for  in  the  cortex. 
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Moipholog^  of  Vorticellmsd  and  allied  Ciliata.*  —  Profl  O. 
Biitschli  discosseB  the  problem  of  the  prooe88t)f  dmsion  in  the  Yor- 
ticellinie,  which  appears  to  differ  so  mooh  from  what  is  found  in  allied 
Ciliata ;  it  being,  as^  we  know,  longitudinal  instead  of  transverse,  as 
it  is  in  most  other  forms.  The  suggestion  arises  that  the  difference 
is  not  real,  but  is  dependent  on  an  incorrect  morphologicid  orientation 
of  the  Yorticelline  body.  By  the  Yorticellinas  the  author  means 
the  groups  which  Stein  called  Yorticellina,  Ophrjdina,  and  Urceo- 
larina;  they  agree  with  all  other  ciliates  (except  t^e  so-called 
Holotricha^  in  having  an  adoral  zone  of  stronger  cilia,  which,  as 
a  rule,  follows  this  course — ^the  mouth  is  at  some  distance  from  the 
anterior  end  of  the  body,  is  on  the  aspect  which  is  called  ventral, 
and  is  frequently  somewhat  nearer  to  the  left  than  the  right  side. 
From  it  the  zone  extends  to  the  left  margin  of  a  so-called  peri- 
stomial  area,  which  generally  corresponds  to  the  left  margin  of  the 
ventral  side,  as  &r  as  the  anterior  end ;  if  it  is  well  developed,  as  is 
gener^y  the  case,  it  bends  round  to  the  right,  and  extends  along 
Sie  right  side  of  the  ventral  surface,  more  or  less  far  back.  The  zone 
takes  a  more  or  less  well-marked  spiral  course  which  is  especially 
well  seen  in  some  Heterotricha  {Stentor  and  others).  This  adoral 
spiral  in  the  Yorticellina  has  considerable  resemblance  to  that  of  a 
Stentor,  but  is  especially  distinguished  by  the  fact  that  it  appears 
to  coil  to  the  right  and  not  to  the  left. 

As  to  the  origin  of  the  Yorticellina,  Prof.  Biitschli  thinks  it  un- 
necessary to  take  into  consideration  the  restriction  of  cilia  to  the 
ciliated  zone,  as  he  believes  that  this  character  has  been  acquired 
within  the  limits  of  the  group.  On  the  other  hand,  it  is  quite  clear 
that  the  fixed  have  been  derived  from  free-swimming  forms.  The 
most  primitive  forms  appear  to  be  the  Urceolarina,  which  have  a 
relatively  simple  peristomial  structure,  and  among  them  the  genus 
lAcnophora ;  the  surfSstce  of  its  attaching  disc  is  in  a  plane  wiUi  the 
peristome ;  the  hinder  half  of  the  body  appears  as  a  kind  of  stiJk  for 
the  disc.  It  seems  to  Prof.  Biitschli  that  this  form  can  without 
difficulty  be  derived  from  the  other  Ciliata,  whether  hypo-  or  hetero- 
trichous.  From  an  ectoprirasitic  infusorian,  provided  with  a  mouth- 
spiral,  which  moves  about  by  its  ventral  surface  on  the  integument 
of  the  animal  on  which  it  dwells,  lAcnophora  may  be  derived  by  sup- 
posing that  the  ciliation  became  specialized  into  the  ciliated  circlet. 
The  hinder  part  of  the  ventral  surface  gradually  developed  into  a 
special  disc  of  attachment,  whereby  the  anterior  part  of  the  body, 
with  the  spiral  and  the  mouth,  became  emancipated  from  their  inferior 
position ;  the  mode  of  life  of  Kerona  polyporum  shows  that  this  is  not 
a  £Emciful  sketch. 

If  the  author's  views  are  correct,  the  so-called  ciliated  organ  of 
the  YorticeUinas  must  be  regarded  as  the  dorsal  side,  and  all  the  rest 
of  the  body  as  ventral ;  in  this  case  the  point  from  which  the  stalk 
of  the  fixed  forms  arises  must  be  re^Lrded  as  the  middle  point  of 
the  ventral  surface.    With  this  new  orientation  we  are  able  to  expUiin 

•  Morphol  Jahrb.,  xi.  (1886)  pp.  553-e5. 
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the  apparently  anomaloiis  maimer  of  division  in  the  Yortioelline.  The 
aathor  gives  an  accoont  of  his  observations  on  division,  and  con- 
cludes with  some  notes  on  LagenophryBy  in  which  Stein  reported  that 
fission  was  in  an  oblique  direction.  Prof.  BUtschli  suggests  that  this 
appearance  is  due  to  the  abnormal  course  taken  by  the  ^<»al  spiraL 

Species  of  Ghromulina  as  Stages  of  PaImella.*~Herr  N.  Wille 
describes  the  life-history  of  Chryaopyxis  which,  when  it  begins  its 
spring  vegetation,  leaves  the  thick  membrane  which  invests  the 
ency^ed  cell,  and  multiplies  by  transverse  division  within  a  mucous 
covering ;  while  the  cells  are  still  within  this  coat  the  cilia  may  be 
seen  to  be  moving ;  at  the  anterior  end  of  the  body  there  is  a  con- 
tractile vacuole.  A  species  of  Chromophytan  is  next  described,  which 
has  oviform  swarmneipores,  and  appears  to  develope  into  an  Epipyxis  ; 
they  may  be  easily  distinguished  from  Chryaopyxis  by  having  their 
contractile  vacuole  in  the  centre  of  the  cell.  The  mode  of  develop- 
ment of  these  two  forms  is  so  similar  to  that  of  a  Dinobryon  that  the 
author  thinks  they  must  be  placed  in  the  same  £unily ;  and  he  is 
further  of  opinion  that  the  swarm-spores  of  Chryaopyxis  are  identical 
with  the  roimd  form  of  Chromophyton  Boaanoffii  and  Monaa  ochraceOy 
and  that  those  of  Dinohryon  (Epipyxia)  are  the  same  as  the  oviform 
stages  of  0.  Boaanoffii  and  Monaa  flavicana ;  their  reported  presence 
in  the  same  waters  justifies  this  view. 

Microscopic  Pelagic  Animals  of  the  Mediterranean,  f — ^Dr.  O.  B. 
Imhof  desorioes  a  new  species  of  Cyttaroeylia — C,  adriaiica — the  test 
of  which  has  the  form  of  a  stalked  cup,  the  stalk,  however,  not  serving 
as  part  of  the  habitation.  A  species  of  Codonella  was  found  near 
Brindisi  which  resembles  C,  acuminata  of  the  Lake  of  Como,  but 
differs  in  size — the  whole  length  was  0  *  176  mm. 

Hew  Presh-water  Infu8oria.t — Dr.  A.  0.  Stokes  adds  several 
new  species  to  his  former  contributions. 

Phyaomonaa  dongata  differs  from  previous  species  in  the  absence 
of  the  subspherical  outline  usually  considered  characteristic  of  the 
genus.  A  pedicle  is  formed  temporarily,  though  the  animal  is 
usually  free-swimming.  Beproduction  takes  place  by  longitudinal 
fission. 

Teiramilua  variahUia  is  noticeable  for  the  entire  absence  of  the 
longitudinal  grooves  found  in  the  other  species.  Urceolua  aubuloaua 
has  a  cnticnLar  investment  of  sand,  which  is  apparently  unique 
among  Infusorians.     This  obscures  the  internal  structure. 

Chryaopyxia  trianffularia^  C  macrotrachela,  and  C  ampullacea  have 
forms  signified  by  the  names  given  to  them.  Prorodon  limnetia  differs 
from  P.  terea,  which  it  most  nearly  approaches,  in  the  excentric 
position  of  the  mouth,  and  the  well-marked  anterolateral  curvature. 

TrachelophyUum  davatum  is  the  only  species  which  possesses  a 
aingle  nucleus. 

♦  Bot  CentralbL,  xxui.  (1885)  pp.  258-63. 

t  Zool.  Anzeig.,  ix.  (1886)  pp.  198-200. 

X  Amer.  Moo.  Micr.  Joum.,  vii.  (1886)  pp.  81-6  (18  figs.). 


Digitized  by 


Google 


634  8UMHABY  OF  OUBBBNT  BISEABOHES  BELATIHa  TO 

Perispira  siraphosoma  bears  a  ciliated  ridge-like  spiral  elevation 
across  the  anterior  part  of  body.  Lacrymaria  teres  differs  from  L. 
iruneaia  chiefly  in  the  possession  of  complex  contractile  yacnoles,  of 
which  there  are  two  spherical  ones,  connected  by  a  narrow  tortuous 
canal ;  also  in  the  absence  of  the  convolated  nucleus. 

LeucophryB  curvUata  contains  no  chlorophyll  found  in  L,  emarginata 
Stokes. 

Stroffibtdinopm  acuminata  has  at  the  posterior  end  of  the  body  a 
pointed  process ;  the  anterior  ciliary  wreath  is  circular. 

Vorticella  floridenns  has  a  campanulate  body  which  can  change 
its  form  by  elongation  or  compression. 

Cothumia  eanthoeampi  differs  from  C.  astaci  in  the  absence  of  the 
eversion  of  the  anterior  border,  and  in  the  very  short  distance  to 
which  the  expanded  zooid  extends  beyond  the  lorica. 

Fresh-water  Infusoria.*— Beferring  to  the  encystment  of  Botifers 
during  the  slow  drying  up  of  ponds,  merely  for  protection,  Dr.  D.  S. 
Eellicott  remarks  that  the  same  ^'  protective  "  encystment  in  Infusoria 
must  not  be  confounded  with  **  duplicative "  or  with  '*  sporular " 
encystment,  previous  to  fission  or  to  division  into  spores.  The 
author  considers  that  Vorticella  brevistyla  d'Udekem,  F.  rhabdoetylaides 
Eell.,  are  synonymous  with  Spastostyla  sertuiarium.  Geza  Enty 
formed  the  genus  for  Yorticellids  in  which  the  upper  part  of  the 
stalk  is  flexible.    The  cyst  of  the  species  is  ovaL 

Amphik^tua  mdeagria  forms  its  cyst  upon  the  stalk  of  (^^cularia 
nutans  affcer  devouring  it ;  and  he  also  found  numerous  cysts  on  the 
thick  pedicels  of  0.  rugoea.  While  encysted  Amphil^tue  divides 
into  two  bodies,  which  escape  as  ciliated  forms,  similar  to  but  smaller 
than  the  parent. 

He  notices  the  internal  budding  of  Podophrya  quadripartita^  but 
was  unable  to  confirm  Btitschli's  account  of  the  change  in  the  nucleus 
from  a  granular  to  a  fibrillated  condition. 

In  another  communication  f  Dr.  Eellicott  mentions  the  peculiar 
Yorticellid  Epiatylia  ophidiotdea  in  which,  besides  the  ordinary 
individuals,  there  are,  in  a  colony,  a  few  elongated  snakelike  forms, 
which  he  regards  as  having  some  relation  to  reproduction.  This 
species  has  been  recently  taken  in  the  deep  water  of  Niagara. 
Amongst  the  Tentaculifera,  the  following  new  forms  are  described : — 

Acineta  cuspidata  has  a  spheroidal  body  which  does  not  quite 
fill  the  shortly-pedunculated  lorica.  There  are  only  a  few  tentacles, 
which  are  long,  flexible,  and  slightly  thickened  at  the  extremity. 
The  'edge  of  the  lorica  is  raised  up  into  a  point  on  each  side  between 
the  two  groups  of  tentacles.  This  species  is  closely  allied  to  the 
marine  A,  dibdalteria. 

A.  flava  has  a  triangular  compressed  lorica,  with  a  slender 
pedicle,  which  is  flexible  just  below  the  lorica.  The  body  is  not 
adherent.     The  tentacles   are  few,  short  and  distinctly   capitate. 

*  The  MicroMope,  vi.  (1886)  pp.  63-8  (4  figs.). 

t  Pioo.  Amer.  Boe.  Micr.,  8th  Aim.  Meeting,  1885,  pp.  88-47  (1  pi.). 
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The  oolonr  is  nsnally  yellowish-brown  when  the  animal  is  attached 
to  StephanodiscuB  niagarsBy  but  sometimes  green,  when  on  Cladophora 
glamercUa;  this  latter  condition  is  regarded  as  a  yonng  stage.  In 
Podopkrya  diaptomi  the  body  is  pjrriform,  elongate,  with  transparent 
protoplasm,  l^e  grannies  in  which  are*  larger  anteriorly  than 
posteriorly.  The  nomerons  tentacles  are  not  distinctly  capitate  and 
are  arranged  in  three  fascicles.  The  nnolens  is  spheroidal.  The 
yonng  are  nearly  spherical  and  the  tentacles  are  then  arranged 
irr^olarly.  The  animal  is  nsoally  attached  to  the  nnder  side  of  the 
body-rings  of  its  host,  Diaptomui  sp.  Plaiyeola  intermedia  is  now 
regarded  by  the  author  as  a  species  distinct  from  P.  longiooUii  with 
which  he  previously  placed  it  as  a  variety ;  his  reasons  are  founded 
on  the  shorter  and  not  funndnshaped  neck. 

Amongst  the  Ciliata  he  describes  as  new  species: — Epieiylis 
eatfibarif  which  is  found  on  the  gills  of  various  species  of  Cam- 
harm  in  Niagara  river.  The  body  is  broadest  in  the  middle  and 
somewhat  attenuate  posteriorly.  The  disc  is  narrow,  the  peristome 
thickened.  The  stout  pedicle  is  bent  in  large  colonies,  and  usually 
branches  on  one  side  only.  By  the  shape  of  its  disc  it  is  allied  to 
UmbilicaiOy  but  the  different  form  of  the  body  and  pedicle  clearly 
separate  them. 

VorticeUa  rhabdoityloidee  has  a  nearly  globular  body,  peristome 
thickened,  nucleus  thick  and  but  slightly  curved.  This  species  was 
found  plentifully  in  Niagara,  attached  to  Stephanodisctu  Niagarm  and 
other  ^toms. 

€^da  eigmaides  was  usually  fotmd  in  pairs ;  the  body  is  very 
flexible ;  the  posterior  tapers  nearly  to  a  point,  the  anterior  is  grace- 
fully curved. 

Meeodifmm  recunmm  has  a  globose  body,  with  only  a  short  snout- 
like process.  At  about  one-third  the  length  of  the  body  is  a  girdle 
of  cilia  bent  backwards;  above  this  is  a  wreath  of  long  cilia.  It 
closely  resembles  Halteria  vohox  in  its  jumping  action. 

Strombidiwn  oblongumy  and  Trachelomanaa  toria,  are  other  new  forms 
described. 

A  new  genus,  Diploeiylay  is  formed  from  a  species,  D.  inhmeoj 
found  in  swamp  water  among  algsd  at  Point  Abino,  Ontario.  It 
inhabits  an  ovate  membranous  tube,  open  at  both  ends ;  the  body  does 
not  protrude,  but  water  passing  through  the  tube  carries  the  food  to 
the  animal,  and  in  this  seems  to  resemble  Oxytricha  tuhieola.  The 
body  cilia  are  fine  and  long ;  mouth  behind  the  centre  of  the  body ; 
undulating  membrane  long;  adoral  cilia  stronger  than  body  cilia ; 
posteriorly  some  setose  cilia ;  budding  was  observed. 

Parasites  of  the  Blood.*— Prof.  B.  Danilewsky  describes  a 
number  of  Homatozoa  observed  by  him  during  his  study  of  blood- 
parasites.  With  the  exception  of  Bacteria  and  Vermes  the  parasites 
probably  all  belong  either  to  the  Sporozoa  or  to  the  Flagellata.  As 
to  their  entrance  into  the  vascular  system,  Prof.  Danilewsky  supports 
the  theory  that  an  important  part  in  the  transport  (from  the  ali« 

•  Biol.  Centralbl.,  v.  (1885)  pp.  629-87. 
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mentarj  canal  to  the  blood-vessels)  is  played  by  the  leucocytes,  an 
hypothesis  confirmed  by  the  occurrence  of  Hffimocytozoa  or  parasites 
within  the  red  blood-corpuscles,  while  within  the  leucocytes  bodies 
are  not  nnfrequently  observed  which  resemble  parasitic  germs. 

L  TryjpanoBoma  $anguinii  Qroby.  This  Flagellate  was  found  in 
as  many  as  six  varieties  in  the  blood  of  firogs  and  fishes.  The  cha- 
racteristic undulating  hyaline  membrane,  prolonged  into  a  flagellum, 
displayed  various  degrees  of  differentiation.  All  Trypanatoma 
species  exhibit  screw-like  undulating  movements  and  contractions. 
In  the  frog  the  following  four  varieties  are  distinguishable :  (1)  the 
simple  membranous  form,  in  which  the  flat  extremely  mobile  body 
passes  witiiout  visible  boundary  into  the  membrane ;  (2)  the  roUed- 
up  form,  having  a  filter^like  shape,  resulting  from  the  heliooid 
twisting  of  the  hoAj  on  its  tiansverse  axis ;  the  undulating  membrane 
extends  along  the  superior  broader  margin;  (8)  the  "flat-spiral" 
form,  having  a  somewhat  compressed  long  conical  body,  pointed 
posteriorly  and  spirally  twisted;  the  undulating  membrane  only 
along  the  anterior  broader  flattened  end ;  (4)  the  "  comb-like  spiral " 
form,  twisted  in  a  more  or  less  complete  loi^tudinal  spiral,  with  the 
surface  of  the  pear-shaped  body  like  a  Pecten  shell ;  the  narrow, 
well-differentiated  undulating  membrane  along  one  margin  or  in  the 
deft  between  the  two  approximated  margins.  K  the  two  margins  of 
the  leaf-like  body  are  fused  there  is,  of  course,  no  cleft ;  the  mem- 
brane arises  from  the  anterior  broad  end,  and  a  most  beautiful 
"  cornucopia  "  form  results. 

These  varieties  of  TrifpanoMma  (Undulo-Flagellata)  were  not 
observed  to  pass  into  one  another,  though  less  defined,  possibly  inter- 
mediate forms  were  seen.  In  preparations  where  the  blood  was 
at  rest,  interesting  changes  of  cell-phase  were  observed ;  the  first 
form  became  spherical,  the  flagellum  grew  enormously  at  the  expense 
of  the  membrane,  and  was  finally  broken  ofi^  leaving  an  amoeboid 
mass,  which  occasionally  formed  long  pseudopodia.  (There  was  thus 
a  passage  firom  the  ciliated  to  the  amoBboid  phase  of  me  "  cell-cycle  " 
emphasized  by  Qedde&)  In  similar  circumstances  the  third  form 
was  observed  to  retract  membrane  and  flagellum,  and  to  exhibit 
nuclear  division  resulting  in  the  formation  of  a  mass  of  (sixty-four) 
spores.  These  became  modified  into  monad-like  forms,  gradually 
differentiating,  and  exhibiting  longitudinal  fission.  A  transverse 
direct  division  of  the  first  form  is  also  described,  and  P^fl  Danilewsky 
also  observed  the  formation  of  buds,  without,  however,  being  able  to 
follow  out  their  history. 

Trypanosoma  pisciwn  is  much  smaller  and  rarer  than  that  of  the 
frog,  <fec.,  and  occurs  in  two  distinct  forms :  (a)  simple,  narrow,  and 
thread-like,  with  no  undulating  membrane  distinct  from  the  body,  and 
exhibiting  extraordinarily  lively  movements;  (h)  spindle-shaped, 
consisting  of  a  more  or  less  stiff  body  and  a  relatively  narrow  mem- 
brane, spirally  twisted  from  one  end  to  the  other  and  continued 
directly  into  tibe  undulating  flagellunL 

Prof.  Danilewsky  notes  the  hichly  developed  plasticity  of  these 
HsDinatozoa,  especially  of  the  ionrm  variety  of  T.  sanguinis,  which  in 
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artificial  onltiTations  (albominous  solations,  <feo.)  exhibits  manifold 
Tariations  of  form,  and  often  prodnoes  numerous  mobile  processes. 

IL  HsBwuUozoa  of  Lizards.  Within  the  red  blood-corposdee  of 
Lacerta  viridis  three  difiSarent  forms  were  distingaished :  (1)  a  quiescent 
worm-like  cjrtozoon,  resembling  Haemogregarina  Step,  lying  near  the 
nucleus  of  degenerating  corpuscles ;  (2)  a  smaller  mobile  form,  within 
almost  normal  hnmocytes,  and  characterized  by  a  number  of  strongly 
refracting  round  granules  at  each  end  of  the  otherwise  clear  worm- 
like body;  (8)  a  larger  form,  with  one  end  distinctly  thicker,  occur- 
ring free  in  the  blood  as  well  as  within  the  corpuscles.  These 
Tarieties  are  connected  by  intermediate  forms,  and  the  difforences 
probably  depend  on  age  and  nutritive  conditions. 

m.  Hamatozoa  of  Birds.  (1)  A  form  resembling  Hamogre' 
garinOy  about  the  length  of  a  red  blood-corpuscle,  with  a  screw-like 
motion,  usually  with  one  end  rounded  and  the  other  more  pointed, 
and  orbiting  a  vesicular  nucleus  within  the  blueish-grey,  homo- 
geneous strongly  refracting  body,  was  observed  swimming  free  in  the 
l^asma.  (2)  A  second,  much  longer  form  very  closely  resembled 
Trypanosoma  fujnforme  pisdum.  (3)  A  third  Hasmatozoon  occurs 
frequently  within  the  red  blood-coipusoles  as  a  '<  pseudovacuole  *'  of 
variable  ^ape,  which  increases  in  size,  assumes  a  spherical  form,  and 
causes  the  disintegration  of  the  hasmocytes.  It  eventually  liberates 
itself  and  is  seen  rotating  rapidly  in  the  plasma  by  means  of  its 
flagellum. 


BOTANY. 

A.    GEHERAIi,  including  the  Anatomy  and^Phsrsiology 
of  the  Phanerogamia. 

a.  Anatomy.* 

Plasmolytic  Studies  of  the  Membrane  of  Vaouol6i.t— Dr.  H. 
de  Tries  has  made  a  large  number  of  observations  on  the  nature  of 
the  membrane — for  which  he  proposes  the  term  tonoplasi — which 
separates  a  vacuole  from  the  surrounding  protoplasm.  Ooincident 
results  were  obtained  from  a  large  numb^  of  plants,  the  one  best 
adapted  for  the  purpose  being  Spiroggra  niHda.  The  following  is  a 
summary  of  the  more  important 

It  is  universally  the  case  in  the  vegetable  kingdom,  and  in  the 
most  various  forms  of  tissue,  that  the  vacuoles  possess  a  true  mem- 
brane, which  may  readily  be  made  visible  by  the  application  of 
a  10  per  cent,  solution  of  potassium  nitrate  with  the  assistance  of 
eosin ;  the  tonoplast  being  more  resistent  to  the  action  of  this  reagent 

*  This  sabdivision  contains  (1)  Oell-strocture  and  Protoplasm  (inolnding  tbe 
Nucleus  and  0^-cQvision ;  (2)  Other  Cell-contents  (inolndinff  tbe  Oell-sap  and 
Chlorophyll);  (3)  Secretions;  (4)  Stmoture  of  Tissues;  and  (5)  Stmotiure  of 
Organs. 

t  Pringsheim's  Jahrb.  f.  Wiss.  Bot.,  xvi  (1885)  pp.  465-598  (4  pis.). 
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than  the  rest  of  the  protoplasm,  and  retaining  its  normal  properties 
for  hours,  and  even  days,  after  the  latter  has  been  killed.  This  pro- 
perty indicates  a  greater  density  of  its  snbstanoe.  The  tonoplast  is 
a  sharply  defined  membrane  wMoh  detaches  itself  smoothly  from  the 
rest  of  the  protoplasm.  Application  of  10  per  cent,  nitrate-solution 
causes  normal  plasmolysis ;  the  outer  protoplasm  loses  its  tension,  and 
takes  the  eosin-staininK)  wliile  the  vacuole  remains  colourless  and  its 
tonoplast  in  a  state  o?  tension.  In  i£^ro^|^a-oells  the  outer  proto- 
plasm was  commonly  ruptured,  and,  by  its  contraction,  partially  or 
entirely  expelled  the  vacuole.  The  vacuoles  contract  into  a  larger 
or  smaller  number  of  free  globular  vesicles  within  the  stiffened 
protoplasm-body. 

The  tonoplast  agrees  with  the  rest  of  the  protoplasm,  and 
especially  with  the  parietal  layer,  in  their  most  important  properties, 
both  in  normal  physiological  functions  and  in  behJBtviour  to 
plasmolytic  and  other  reagents.  It  agrees  with  the  parietal  layer  in 
being  scarcely  or  not  at  all  permeable,  protecting  in  this  way  the 
enclosed  portions  of  the  protoplasts.  They  both  excrete  certain 
definite  substances  from  their  surface,  whether  stored  up  in  the  solid 
condition  like  cellulose,  or  dissolved  in  the  cell-sap  like  organic 
acids.  In  certain  cases,  as  in  plasmodia,  and  in  the  central  circulating 
movement,  both  act  as  motile  organs.  It  is  possible  in  some  cases  to 
press  out  the  vacuoles  through  small  openings  in  the  stiffened 
protoplasm  around  them  ;  and  they  then  behave  like  swarmspores. 

When  vacuoles  are  isolated  from  the  surrounding  protoplasm, 
their  tonoplasts  are  from  the  first  permeable  for  acids  and  bases,  but 
not  for  easily  diffusible  salts  like  potassium  nitrate.  But  after  a 
vacuole  has  remained  for  some  days  in  this  solution,  it  is  more  or  less 
permeable  for  sodium  chloride  and  potassium  nitrate ;  and  this  is  the 
case  to  a  greater  degree  if  it  was  treated  at  fijnst  with  a  dilute  solution 
of  any  poison.  All  experiments  indicate  that  after  the  death  of  the 
outer  protoplasm,  the  tonoplasts  do  not  become  suddenly  permeable, 
but  only  gradually.  This  increase  of  permeability  depends  there- 
fore on  a  molecular  change,  and  not  on  the  formation  of  fissures. 

In  a  criticism  on  De  Vries's  paper,  Herr  W.  Pfeffer  *  agrees  in 
the  main  with  his  conclusions  ;  and  finds  a  very  serviceable  staining 
reagent  for  the  purpose  in  a  0  *  001-  *  002  per  cent,  solution  of  methyl- 
blue.  From  a  mixture  of  1  part  of  methyl-blue  and  10,000,000  parts 
water,  the  root-hairs  of  Trianea^  Lemna^  and  AzoUa  will,  in  a  few 
days,  absorb  the  pigment  as  completely  as  from  a  concentrated  solu- 
tion. Methyl-violet  is  absorbed  in  the  same  way,  without  injury  to 
the  currents  and  other  vital  phenomena  of  the  protoplasm.  Nigrosin 
and  anilin-blue,  on  the  other  hand,  are  not  taken  up  in  the  same  way 
by  the  living  cell. 

Aggregation  of  Protoplasm  in  Drosera.  f — According  to  Dr.  H. 
de  Yries,  the  phenomenon  described  by  Darwin  as  '*  aggregation  of 
protoplasm"  is  in    reality  due  to  contraction  and  division  of  the 

♦  Bot.  Ztg..  xliv.  (1886)  pp.  114-25. 

t  Ibid.,  pp.  1- 11,  17-26,  33-43,  57-64  (1  pi). 
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vacuoles.  He  demonstrated  that  the  yaonoles  are  enclosed  in  a 
definite  membrane  *  by  the  application  of  a  10  per  cent,  solution  of 
potassium  nitrate,  which  kills  the  rest  of  the  protoplasm  without 
bringing  about  any  change  in  the  membrane  of  the  vacuoles.  The 
*^  aggregated  masses  "  are  in  reality  vesicles  filled  by  fluid  contents, 
each  vesicle  being  a  part  of  a  vacuole  with  its  ffliclosed  cellnsap.  The 
irritation  which  excites  Drosera  and  other  insectivorous  plants  to  an 
increased  development  of  their  secretion,  brings  about  peculiar  and 
very  active  movements  in  the  cells  of  the  tentacles,  and  of  their  stalks. 
These  movements  consist  chiefly  of  three  factors,  viz. : — (1)  An  in- 
creased and  much  more  strongly  differentiated  circulation  of  the 
parietal  protoplasm ;  (2)  A  division  of  the  vacuoles  into  a  larger  or 
smaller  number  of  portions,  each  of  which  is  enclosed  in  a  part 
of  the  original  membrane  of  the  vacuole ;  (3)  A  very  considerable 
diminutian  of  the  volume  of  these  vacuoles,  a  portion  of  their  mass 
being  expelled  through  the  membrane  and  collecting  between  it  and 
the  circulating  protoplasm.  This  expelled  fluid  possesses,  at  least 
approximately,  the  same  attractive  force  for  water  as  the  rest,  but  a 
diilferent  chemical  composition,  the  pigment  and  certain  dissolved 
albuminous  substances  not  being  expelled  along  with  it.  These 
albuminous  substances  can  be  separated  by  means  of  ammonia  salts 
in  the  form  of  a  finely  granular  precipitate,  which  gradually  collects 
into  larger  balls,  and  is  at  first  soft  but  aflberwards  harder ;  but  this 
does  not  take  place  in  the  normal  process  of  aggregation.  When  the 
action  of  the  irritant  ceases,  the  cells  gradually  return  to  their 
original  condition,  the  vacuoles  again  increasing  and  coalescing. 

The  observations  were  made  chiefly  on  the  marginal  tentacles  of 
the  leaves  of  Droaera  rotundifolia  ;  also  on  Z>.  intermedia  and  epiUhukda^ 
and  on  Finguieula  vulgaris.  The  substance  used  for  exciting  the 
irritation  was  small  particles  of  white  of  egg. 

Influence  of  Mechanical  Forces  on  Cell-division,  ftcf— Accord- 
ing to  researches  by  Herr  B.  HofiEmann,  a  unilatend  strong  positive 
pressure  on  the  cambium-ceUs  may  check  or  oven  prevent  growth  in 
the  direction  opposed  to  the  pressure.  If  the  pressure  acts  obliquely 
on  the  dividing  cells  the  rows  of  cells  deviate  from  their  normal 
position.  When  the  bark-pressure  has  not  only  disappeared,  but 
become  negative,  as  in  depressions  in  the  surface  of  the  stem  where 
the  tension  of  the  bark  is  uniform,  the  cell-divisions  appear  to  increase 
in  frequency,  young  stems  becoming  cylindrical  instead  of  angular. 
When  a  stem  is  wounded,  the  normal  pressure  of  the  bark  is  removed 
from  the  cambium,  causing  a  stronger  growth  of  the  stem  in  the 
neighbourhood  of  the  wound  ;  and  the  cells  formed  on  the  margins  of 
wounds  are  isodiametrical  until  the  normal  conditions  of  pressure  are 
restored.  The  cause  of  the  lateral  growth  of  cortical  cells  on  a 
wound  is  traced  in  the  same  way. 

*  Cf.  8upra^  p.  637. 

t  Hoffmann,  R.,  'Unters.  uber  die  Wirkun^  mechanischer  Krafte  auf  die 
Theilnng  n.  g.  w.  der  Zellen,'  24  pp.  (4  pis.),  Berlin,  1885.  See  Bot.  Centralbl., 
xxT.  (1886)  p.  359. 
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ChloFophyll  -  Strains  and  Chromatophores.*— Dr.  A.  F.  W. 
Sclumper  pnbliflhes  a  very  ezhanstiye  treatiBe  on  this  subject  con- 
taming  details  of  fresh  obseryations  and  a  r^mmS  of  the  work  of  other 
obserrers. 

The  nudens  is  wanting  in  no  living  yegetable  cells,  with  the 
donbtfhl  exception  of  the  Schizomyoetes ;  in  addition  to  the  nucleus 
are  other  protoplasmic  stmctnres,  known  as  ehronuUophoreSy  from 
tiieir  capacity  of  producing  pigments.  They  are  formed  exclnsively 
from  chromatophores  previonsly  in  existence,  never  by  new  formation 
from  the  cell-protoplasm.  The  anthor  has  detected  these  stmctnres 
in  the  ovnm-cell  and  embryo-sac  of  HyacirUhus  non-scripiui,  Daphne 
Blagyanay  and  Torenia  asiatica^  and  in  the  ovnm-cell  of  Airichum 
unduUUum  and  Anthoceros  Isevis  among  Moscinead.  They  are  always 
present  in  growing  points.  In  the  lower  Algie  there  is  uniformly  in 
the  earlier  cells  a  single  large  chromatophore  in  each  cell,  while  the 
more  highly  differentiated  later  cells  contain  a  large  number  of  small 
chromatophores.  The  same  is  the  case  upwards  to  the  simplest 
Muscine»,  e.  g.  AnthoceroB,  The  simplest  Floridesd — ^the  Bangiacefe 
and  the  true  Nemalie» — ^have  a  single  chromatophore  in  each  cell. 
In  almost  all  plants  the  chromatophores  change  their  form  as  the 
plant  developes. 

In  the  lower  plants,  the  simpler  ChlorophyceaB  and  the  Diatomesd, 
the  formation  of  leucopUuU  is  a  subsequent  process,  a  transformation 
of  the  coloured  into  a  colourless  chromatophore,  while  in  the  hidber 
plants  it  is  usually  the  reverse  transformation  that  takes  place.  The 
Uharacofld  are  the  lowest  plants  in  which  the  leucoplasts  have  an 
important  ph^ological  frmction ;  in  the  Muscinesd  they  play  but 
litde  part ;  in  the  Pteridophyta  and  Phanerogamia  they  are  much 
more  important.  The  same  is  the  case  with  the  ektomoplouUy 
which  occur  but  rarely  in  the  Chlorophyoesd.  The  chromoplasts 
are  always  formed  at  the  expense  of  chloroplasts  or  leucoplasts.  For 
the  chromoplasts  of  the  Phsdophycete  the  author  proposes  the  term 
phnapf^uU  ;  for  those  of  the  Floridesd  rhodopUuts. 

With  the  exception  of  the  Anthocerotesa,  where  there  is  usually 
a  single  large  chromatophore  in  each  cell,  those  of  the  Musdneas  are 
very  small  and  numerous,  discHshaped  or  polygonal.    The  chromato- 

S bores  of  the  Pteridophyta  do  not  differ  essentially  from  those  of 
owering  phants.  Leucoplasts  are  found  in  all  those  parts  of  Phanero- 
gams wMch  are  oompletdy  excluded  from  light ;  in  many  of  the  parts 
exposed  to  light  which  perform  other  functions  than  those  of  assimi- 
lation ;  and  in  some  saprophytes  and  parasites. 

The  simplest  chromatophores  consist  of  a  colourless  protoplasmic 
substance  without  any  visible  internal  structure  or  contents ;  and  this 
is  sometimes  the  case  during  the  whole  of  their  existence,  as  with 
most  leucoplasts.  But  usually  the  protoplasmic  structure  or  airoma 
produces — mostly  in  its  interior,  less  often  on  its  surface— structures 
of  various  kinds.  The  chemical  nature  of  the  stroma  is  very  little 
known ;  the  protoplasm  of  the  chromatophores  has  been  termed  by 
Strasburger  chromatoplasm, 

•  Pringihelm'8  Jahrb.  f.  Wise.  Bot.,  xfi.  (1885)  pp.  1-247  (5  pli.). 
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The  leucoplasts  aro  asnallj  globular  quite  colourless  stractores, 
often  considerably  more  refringent  than  the  surrounding  protoplasm. 
In  a  number  of  Angiosperms  the  ohromatophores  contain  protein- 
crystals,  which  are  isodiametric,  tabular,  or  prismatic.  The  ohroma- 
tophores of  many  Algae,  and  those  o£  ArUhoceroSy  contain  pyrenoids^ 
one  or  more  buried  in  the  matrix  of  the  chromatophore,  like  nucleoli 
in  the  nucleus.  Except  in  Porphyridium  crueiUum  (Palmella  cruenta) 
ihey  are  always  colourless,  and  of  a  more  or  less  delicate  reticulate 
structure.  They  are  segments  of  the  ohromatophores  in  which  a 
peculiar  nuclein4ike  substance  is  imbedded;  they  may  increase  by 
diyision  or  by  new-formation. 

In  many  flowers  and  fruits  the  chromoplasts  have  a  crystalline 
appearance,  from  containing  crystaUine  subistances  which  are  either 
albuminoids  or  pigments ;  or  hoik  may  occur  in  the  same  chromoplast. 
The  two  kinds  are  distinguished  by  their  different  colour,  their  dif- 
ferent behayiour  to  reagents,  difference  in  form  and  in  the  degree  of 
double  refraction,  and  by  the  pigment-crystals  being  always  strongly 
jdeochroitic  (not  dichroitic).  But  in  most  cases  the  pigment  of  tho 
chromoplasts  is  not  crystalline ;  it  does  not  then  permeate  the 
protoplasm-strings,  but  is  contained  in  small  vacuoles  in  a  fluid  or 
semi-fluid,  or  sometimes  a  solid  condition.  The  chromoplasts  are 
always  formed  by  the  transformation  of  other  chromoplasts,  either 
leucoplasts  or  more  often  chloroplasts. 

Chloroplasts  have  probably  the  same  structure  as  chromoplasts ; 
they  consist  of  a  colourless  stroma  with  numerous  yaouoles  filled  by 
a  green  semi-fluid  substance.  The  chloroplasts  of  all  Pteridophyta 
and  Phanerogamia  contain  granules,  termed  by  Strasburger  chromato* 
somes;  these  are  especially  well  marked  in  me  prothallia  of  ferns. 
The  same  is  the  case  with  all  the  higher  Muscineffi;  while  in 
AiUhoceros  and  in  all  Algse  the  chloroplasts  are  of  a  homogeneous 
green  colour,  or  only  very  finely  punctated,  but  not  granular.  In 
many  green  Algae  the  pigment  is  not  uniformly  distributed,  but  is 
chiefly  accumulated  in  the  marginal  parts  of  the  ohromatophores. 

It  has  long  been  known  that  in  some  cases — ^the  cotyledons  of 
Conifers  and  the  fronds  of  ferns  ^chlorophyll  may  be  formed  quite 
independently  of  light ;  the  author  believes  that  this  is  generally  the 
case  with  MuscineaB,  CharaceoD,  and  Algaa,  and  partially  also  with  the 
Pteridophyta.  The  chlorophyll-pigment  is  destroyed  by  intense 
light. 

The  ohromatophores  of  flowering  plants  contain  oil ;  and  this 
occurs  in  all  organs,  especially  in  persistent  leaves.  Ilie  various 
substances  produced  from  the  ohromatophores  are  never  products  of 
the  ceU-protoplasm  or  nucleus ;  and  the  chemical  changes  which  take 
place  in  the  chromatoplasm  are  also  different  from  those  in  the 
cytoplasm  and  nucleoplasm.  The  chlorophyll  and  starch  are  produced 
entirely  by  the  ohromatophores. 

The  ohromatophores  are  invariably  enclosed  in  at  least  a  thin 
coating  of  protoplasm.  The  arrangement  of  the  ohromatophores  in 
the  cell  is  sometimes  altogether  irregular ;  more  often  it  is  constant 
and  in  definite  relationship  to  tho  coU-contonts.     In  cells  which  do 
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not  asaimilate  it  is  probably  the  nudeus  that  supplies  the  material 
whioh  is  subeeqaently  transformed  into  starch,  either  from  the 
ohromatophores  or  from  the  cytoplasm.  The  ohlorophyU-grains  may 
either  lie  on  the  oell-walls  bounding  intercellular  spaces — epistrophei 
or  on  those  bounding  other  cells — aposirophe.  Light  may  cause 
movement  of  the  chlorophyll-grains  in  two  ways : — either  dependent 
on  the  structure  of  the  organism,  and  without  reference  to  the 
direction  of  impact  of  the  Idght^phototanicy  or  resulting  entirely 
from  the  direction  of  the  rays  of  light — phototactic  The  aposfero- 
phic  or  epistrophic  arrangement  is  the  result  of  complicated  laws 
dependent  on  the  action  of  light;  very  strong  irritation  of  light 
causes  the  chlorophyll-grains  to  collect  into  one  or  two  lumps,  a 
phenomenon  for  which  Schimper  proposes  the  term  syitrophe. 

The  result  of  a  number  of  observations  on  this  subject  leads  the 
author  to  the  conclusion  that  light  causes  two  quite  distinct  kinds  of 
movement  in  the  chlorophyll-grains ;  on  the  one  hand  the  grains 
tend  to  move  towards  certain  definite  parts  of  the  cell,  varying 
according  to  the  intensity  of  the  light : — ^phototonic  movements ;  on 
the  other  hand  to  place  their  broad  surfaces  parallel  or  vertical  to  the 
direction  of  the  rays  of  light : — phototactic  movements.  The  photo- 
tonic  movements  are  identical  with  those  caused  by  a  decrease  in  the 
intensity  of  the  light,  by  cold,  and  other  sources  of  irritation;  this 
identity  depending  on  a  specific  energy  of  irritation.  Movements  of 
the  p2iototactic  desoriptipn  are,  on  the  other  hand,  not  produced  by 
any  other  factor  except  light 

Formation  of  Starch-grains  in  leaves  from  Sugar,  Mannite,  and 
Glycerin.* — Herr  A.  Meyer  shows  that  the  leaves  are  able  to  form 
and  to  store  up  starch,  not  only  from  glucoses  and  cane-sugar,  but 
also  from  mannite  and  glycerin.  He  concludes  that  the  starch  formed 
in  leaves  is  the  last  member  of  a  long  series  of  compounds  which  are 
successively  produced  in  the  assimilating  cells  out  of  the  carbon  of 
the  carbon  dioxide  of  the  air  and  other  elements.  The  intermediate 
stages  are  very  different  in  different  plants. 

By  applying  Sachs's  test  for  starch  to  Bohm's  method  of  using 
sugar-solutions,  the  author  shows  that  there  are  leaves  which  produce 
stf^ch  out  of  dextrose  as  well  as  out  of  levulose  and  galactose,  if  laid 
for  a  considerable  period  in  the  dark  on  solutions  of  these  carbo- 
hydrates. Other  leaves,  again,  will  obtain  starch  out  of  ouly  one  or 
two  of  these  carbohydrates ;  and  the  plants  in  the  cells  of  which  any 
one  of  these  kinds  of  sugar  is  found  are  especially  capable  of  obtaining 
starch  out  of  this  particular  kind.  No  plant  v^as  found  able  to  form 
starch  out  of  inosite.  From  cane-sugar  all  the  leaves  examined  were 
able  to  form  starch,  also  from  maltose ;  but  none  from  milk-sugar  or 
melitose. 

From  mannite  the  leaves  of  all  species  of  OleaoesB  examined  which 
contain  this  substance  were  able  to  produce  starch,  while  negative 
results  were  obtained  with  the  leaves  of  other  plants  which  do  not 

•  Bot  Ztg.,  xHv.  (1886)  pp.81-88. 105-13, 129-37, 145-51.  Of.  this  Journal, 
ante,  p.  101. 
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contain  mannite.  LeaTea  of  Euonymua  eurapeeua  prodnced  starch 
from  duldte,  bnt  not  from  erythrite.  LeaTee  of  ChiecUia  itui,veolen$ 
obtained  it  readily  and  in  abundance  from  glycerin.  Bxperiments 
with  triohjmeihylBy  alddhyd,  and  organic  acids,  yielded  negative 
leenlts. 

Formation  of  Starch  out  of  Olycerin.* — In  connection  with  the 
experiments  of  A.lCeyer'j'  on  the  formation  of  starch,  M.  E.  Laurent 
has  proved  tiie  formation  of  starch  in  completely  etiolated  potato* 
shoots  ont  of  glycerin,  as  well  as  ont  of  saccharose  and  gkcose; 
n^ative  results  were  obtained  with  acetic  acid,  oxalic  acid,  tartaric 
acid,  dextrin,  and  tannin.  With  a  10  per  cent,  solution  of  saccharose, 
growth  continued  more  than  five  months,  and  tubers  containing  starch 
were  formed  in  the  axils  of  the  leares ;  with  a  5  per  cent,  solution  of 
glycerin  starch-grains  were  formed  in  the  parenchyma  of  the  stem  up 
to  a  considerable  height 

Function  of  Tan2iin.|>-Dr.  M.  Westermaier  mftintAina  that  tannin 
in  the  cells  of  plants  is  not  a  mere  waste  product  of  excretion,  but 
possesses  assimilating  functions,  connected  especially  with  the  forma^ 
tion  of  albuminoids.  By  the  action  for  several  days  of  potassium 
bichromate,  he  determined  its  presence  in  the  palisade-cells  of  the  leaves 
of  a  number  of  plants,  also  in  the  conducting  tissues,  such  as  the 
parenchymatous  sheath  which  surrounds  the  conducting  bundles,  the 
conducting  cells  of  the  assimilating  tissue,  and  in  many  elements  of 
the  xylem  and  phloem.  Both  microchemical  reactions  and  analyses 
show  that  the  autumnal  fall  of  leaves  is  preceded  by  a  more  or  less 
considerable  diminution  of  the  amount  of  tannin  in  the  palisadoMsells. 
If  branches  are  ringed,  the  leaves  above  the  ring  contain  more  tannin 
at  the  end  of  September  than  the  normal  leaves  in  August  In  its 
appearance  and  translocation,  tannin  shows  fmalogies  with  starch. 

Veetar.§ — ^Dr.  A.  v.  Planta  finds  that  the  nectar  of  Protea  melUfera^ 
evaporated  to  a  syrup,  and  thus  obtained  in  large  quantities  from 
abroad,  contains  no  nitrogenous  matter,  but  73  *  17  per  cent  of  solids,  of 
which  70-08  is  grape-sugar,  and  1*31  canensugar.  Grape-sugar  was 
obtained  from  the  syrup  in  a  crystalline  form.  Besides  the  sugar,  a 
small  amount  of  formic  acid  (apparently  brought  by  the  bees)  and 
ash  was  present  The  following  table  gives  the  percentage  of  sugar 
in  the  fresh  nectar  of  three  plants  examined : — 

Total 

Solids. 

Nectar  from  Bignonia  radicans  . .    15  *  30 

„         „    Protea  melUf era     ..    17 '66 

„         „    Haifa  camosa         ..   40*77 

Aqueous  extracts  of  various  flowers  were  also  analysed ;  the  small 
quantity  of  sugar  present  in  them  may  be  seen  from  the  author's 
calculation,  that  in  order  to  obtain  1  gram  of  sugar  (corresponding 

♦  Bot  Ztg.  xliv.  (1886)  pp,  151-2.  f  Cf.  supra,  p.  642. 

SB.  K.  Preass.  Akad.  Wiss.  Berlin,  xlix.  (1885)  pp.  1115-26(1  plA 
Zeitschr.  f.  Physiol.  Chem.,  x.  (1886)  pp.  227-47. 

2  u  2 


Total 

Cane 

Grape 

Sngar. 

Sugar. 

Sugar. 

15*27 

0*43 

14-84 

17*06 

0*00 

17*06 

40*64 

85-66 

4*99 
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with  1*8  gram  of  honey),  the  bees  must  sock  2129  flowers  of  the 
alpine  rose,  2000  of  the  acacia  (Bobinia  viscosa),  and  5000  of  the 
sainfoin  (Ondbrychis  saHva). 

Proteid  Substance  in  Latex.* — The  examination  of  seeds  of 
yarions  plants  has  shown  that  certain  globulins,  albumose,  albu- 
minates, and  coagulated  proteids,  can  be  isolated;  and  Martin  has 
investigated  the  nature  of  certain  proteids  in  the  dried  milk  of  the 
fruit  of  the  papaw  plant  {Oarica  papaya).  Mr.  J.  B.  Qreen  now 
gives  the  results  of  his  researches  on  several  caoutchouc-yielding 
plants,  and  describes  the  numerous  tests  which  he  applied  to  the 
latex,  preserved  in  alcohoL  These  researches  were  made  on  Mimuaops 
gM)08a^  Manihot  Qlaziovii^  Broeimum  galadodendran,  and  others ;  as 
well  as  on  lettuce  and  cabbage  plants.  He  agrees  with  Martin  that 
no  true  peptone  is  present  in  plants. 

The  following  are  the  proteids  found  to  be  present : — (1)  A  dia- 
lysable  proteid,  resembling  peptone,  but  which  is  not  converted  into 
true  peptone  by  the  action  of  pepsin.  Martin's  proteid  obtained  from 
the  papaw  plant  gives  the  biuret  reaction,  whereas  this  proteid  does 
not  do  sa  ^2^  Hemialbumose,  found  in  the  lettuce ;  this  resembles 
Yines's  hemialbumose  and  Martinis  a-phytalbumose.  (8)  Albumose, 
in  Mimusops.  (4)  Albumin,  in  Brosimum.  (5)  Globulin,  in  Mawihai. 
Both  the  two  last  seem  to  be  the  same  bodies  as  described  by  Martin 
as  occurring  in  papaw  juice.  The  albumin  is  probably  the  same 
substance  as  BoussingaiQt's  *'  vegetable  fibrin " ;  till  lately  no  true 
albumin  has  been  found  in  plants. 

Hew  Vitrogenous  Constituent  of  Plant8.t— Herren  E.  Schulze 
and  £.  Bosshard  have  found  a  new  chemical  substance  in  young 
clover-plants,  the  cotyledons  of  cucumbernseedlings,  young  lupins, 
probably  in  Uie  pollen  of  Pinua  aylvestrU^  and  ergot,  usually  in  very 
minute  quantities,  in  the  last  case  alone  amounting  to  0*1  per  cent. 
It  crystallizes  with  the  composition  CieHaoNgOg,  and  its  discoverers 
have  given  it  the  name  vemin.  By  heating  with  hydrochloric  acid  it 
yields  guanin. 

Pith  of  Dicotyledons.} — ^^^  ^-  ^*  Mentovich  describes  the  pith 
in  a  large  number  of  dicotyledonous  orders,  which  he  classifies  under 
two  groups,  climbing  and  non-climbing  plants.  The  following  are 
some  of  the  more  important  observations : — 

The  pith-cells  of  woody  plants  may  be  classed  under  two  physio- 
logical groups,  according  as  their  cell-walls  are  lignified  or  remain 
unchanged,  la  those  cases  where  all  the  cells  are  lignified  the  change 
usually  commences  in  the  first,  less  often  in  the  second  or  in  later 
years.  Passive  pith  results  from  the  cells  losing  their  vitality  after 
becoming  lignified ;  their  walls  are  then  all  of  the  same  thickness. 

•  Proc.  Roy.  Soc.,  xl.  (1886)  pp.  28-39. 

t  Zeitschr.  f.  Physiol.  Chemie,  x.  (1886)  pp.  80-9.  See  Bot.  Oentralbl.,  xxvL 
(1886)  p.  100. 

X  Mentovich,  F.  von,  •  Histology  of  Pith,  with  especial  reference  to  Dicoty- 
ledons '  (Magyar),  37  pp.  (1  pi),  Kolozsvar,  1885.  Sie  Bot.  CentralbiM  xxvl 
(1886)  p.  67. 
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Heterogeneons  pith  is  the  result  when  some  of  the  cells  still  remain 
active  at  a  later  period,  performing  ihe  fonotion  of  a  resenroir  of  food- 
materiaL  The  walls  of  these  cells  are  nsnallj  thicker  and  more 
pitted :  they  are  mostly  the  peripheral  cells. 

It  is  not  nnfrequently  the  case  that  while  some  of  the  pith-cells 
lignify,  others  stHl  show  the  cellnlose-reaction.  It  is  then  always 
the  central  part  of  the  pith  which  remains  nnchanged,  while  the  peri* 
pheral  cells  lignify  early  and  often  become  very  thick-walled.  In 
other  cases  fintJly  the  piUi-cells  do  not  lignify  at  all,  and  then  later 
changes  sometimes  occur,  such  as  the  disappearance  of  older  cells  and 
the  appearance  of  new  ones  in  their  place.  When  special  elements 
are  found  in  the  pith,  such  as  laticiferons  yessels,  resin-passages, 
tannin-receptades,  calcium  oxalate,  &o.f  these  almost  invariably 
occur  also  in  the  cortex. 

It  is  very  rare  for  the  pith  to  remain  entirely  unchanged.  The 
pith  of  climbiDg  shows  no  important  differences  from  that  of  non« 
climbing  plants. 

Mechanical  Sheaths  of  Secretins  Vessels.* — ^Dr.  M.  Moebius  has 
investigated  the  anatomical  details  where  intercellular  secreting  vessels 
are  surrounded  by  thickened  cells,  in  a  number  of  examples,  especially 
a  large  number  of  species  of  PtnfM,  the  roots  of  PhUodendron^  the 
stem  of  the  ivy,  the  ovary  of  different  species  of  Bromeliacead,  the 
leaf-stalk  of  AngiopterU^  &c 

The  species  of  Pinus  examined  may  be  divided  into  three  classes : 
— (1)  Those  in  which  the  resin-passages  are  surrounded  by  scleren- 
chymatous  bast-like  cells ;  (2)  surrounded  by  thin-walled  cells  with 
some  basi-like  cells  intermixed ;  (3)  surrounded  by  thin-widled  cells 
only.  In  all  the  species  of  Philodendron  examined,  with  one  excep- 
tion, the  epithelium  of  the  secreting  vessels  in  the  adventitious  roots 
is  surrounded  by  sclerenchymatous  cells,  forming  a  partially  open  or 
an  entirely  closed  sheath.  Three  different  modifications  of  this  sheath 
are  described.  The  author  believes  the  function  of  the  sheath  to  be 
in  all  cases  a  purely  mechanical  one. 

Medullary  Bays  of  Dicotvledons.t — Herr  E.  Zache  has  mado  a 
comparative  examination  of  we  medullary  rays  in  thirteen  different 
species  of  dicotyledonous  trees  and  shrubs.  He  finds  the  number  in 
a  square  mm.  to  vary,  as  a  general  rule,  between  thirty  and  sixty,  a 
strong  deviation  occurring  in  one  direction  in  Platanus  orienicUis  with 
eight,  and  in  the  other  direction  in  Prunu$  Podtia  and  Ocutanea  vesca 
with  ninety. 

Vormal  Eoot-buds4--By  normal  root-buds  Dr.  M.  W.  Beyerinck 
means  such  as  are  formed  in  some  plants  during  normal  growth,  not 
as  the  result  of  wounds  such  as  those  formed  in  callus.  In  Populu$ 
alba  and  Oeranium  sanguineum  the  author  observed  root-buds  inter- 

*  PriDgsheim'a  Jahrb.  t  Wias.  Bot.,  xvL  (1885)  pp.  262-301  (1  pi.). 

t  ZeitBchr.  f.  NaturwisB.,  v.  (1886)  pp.  1-29.  Cf.  thia  Journal,  v.  (1885) 
p.  826. 

X  Nederl.  Kniidk.  Aroh.,  1885,  p.  162.  See  Bot  GeotralbL,  xzv.  (1886) 
p.296. 
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mediate  between  the  nonnal  and  callaB-bads,  formed  on  normal  roots 
from  callofi,  but  without  any  previoos  injury.  In  the  former  case  they 
spring  from  the  parenchyma  of  the  secondary  cortex  around  the  origin 
of  the  lateral  roots;  in  the  latter  case  by  the  metamorphosis  of 
dormant  lateral  roots  which  have  remained  within  the  secondary 
cortex.  The  same  has  been  observed  also  in  Solanum  Dulcamara  and 
Bramca  oleracea  when  pulled  up  and  replanted  upside  down.  Apices 
of  roots  form  leaf  or  flower-buds  in  Ojphioglo8sumy  Selaginellay  Platy- 
ceriumf  Neoiiia  nidus-ams^  Cataseium,  Antkuriumf  Dioscorea^  Viola 
ayhestria,  and  BaUamina. 

In  almost  all  plants  which  produce  root-buds  the  mode  of  origin 
is  accompanied  by  some  morphological  peculiarity ;  only  in  the  most 
nearly  related  species  is  it  altogether  or  even  nearly  identical. 

£hr.  Beyerinck  classifies  root-buds  according  to  the  tissue  in  which 
they  are  formed,  yis.  either  immediately  below  the  growing  apex  of 
the  root,  in  the  pericambium,  or  from  the  older  pa]^ ;  and  in  this 
case  either  by  direct  metamorphosis  of  a  dormant  rudiment  of  a  root, 
or  from  that  part  of  the  primary  cortex  of  a  lateral  root  which  still 
remains  imprisoned  in  the  cortex  of  the  mother-root,  or  thirdly  from 
the  merismatic  layers  which  lie  beneath  the  secondary  periderm  after 
the  primary  cortex  has  been  thrown  off,  or  beneath  the  suberous  layer 
which  clothes  the  primary  cortex.  The  author  myes  a  number  of 
illustrations  of  the  varieties  of  these  different  primary  ^ups.  In 
most  Podostemacead  the  branching  appears  to  depend  mainly  on  the 
formation  of  root-buds,  corresponding  in  their  position  to  the  two 
xylem-bundles  of  the  biradiate  root ;  they  are  formed  in  the  central 
part  of  the  primary  cortex  quite  independently  of  the  central 
cylinder. 

Serial  Buds.* — According  to  M.  J.  Yelenovsky,  serial  buds  occur 
normally  in  dicotyledons,  while  in  monocotyledons  he  has  observed 
only  a  single  case.  They  occur  as  buds  on  all  the  permanent  axes, 
frequently  as  branches  in  the  inflorescence.  In  some  plants  (^Lonicera^ 
Samhucua)  they  are  found  in  every  leaf-axil ;  in  others  (^Fagua^ 
Carpinua)  only  on  luxuriant  shoots.  In  Ra^hanm  Baphanistrum  there 
are  not  unfrequently  as  many  as  five  serial  branches  in  the  axil  of 
the  leaf,  carrying  the  subtending  leaf  with  the  last  shoot  far  from  the 
main  stem.  The  development  of  these  buds  can  be  followed  out  well 
in  Bohinia  Pieudacacia ;  the  serial  buds  are  subordinate  to  the  first 
bud,  but  are  formed  in  the  same  way,  and  originate  from  the  same 
cell-tissue.  The  first  axillary  branch  always  dies  in  the  following 
year,  and  then  the  first  serial  bud  developes  into  a  branch. 

The  function  of  these  serial  buds  is  to  form  a  reserve  in  case 
of  the  loss  of  the  first  bud ;  sometimes  they  develope  into  v^etative 
axes,  sometimes  into  flowers. 

Anatomical  Structure  of  Senega-root  t—Herr  0.  Linde  describes 
in  detail  the  structure  of  the  root  of  Poly  gala  Senega^  which  presents 
several  peculiarities.    The  medullary  rays  are  all  in  connection  with 

*  8oe  Bot  Gentralbl.,  xxyi.  (1886)  p.  10  (original  in  BofaMnian). 
t  Flora,  Ixix.  (1886)  pp.  1-32  (1  pi.). 
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one  another  in  the  centre.  The  secondary  increase  in  thickness  of 
the  root  is  anomalons  in  seyeral  respects.  The  thin- walled  parenchyma, 
whether  it  increases  radially  or  tangentially,  L  e.  whetiier  it  forms 
mednllary  rays  or  wood-parenchyma,  remains  capable  of  growth  in  all 
directions,  and  therefore  of  forming  new  cambinnL  Details  are 
also  given  of  the  stmctare  of  the  root  in  other  species  of  Pdygala, 

Partition  of  the  Axis.* — ^M.  D.  Clos  applies  this  term  to  any  mode 
of  division  of  the  stem  or  root,  restricting  the  term  ''  dichotomy  "  to 
its  older  signification,  the  elongation  of  two  bnds  produced  in  the  aidl 
of  two  npper  leaves. 

Partition  of  the  root,  or  pdyrhizy^  may  be  of  four  different 
kinds : — (1)  The  fascicnlate  roots  of  monocotyledons  and  of  some 
dicotyledons,  where  the  main  axis  is  more  or  less  destroyed,  or  very 
feebly  developed  {Inula  Conysa).  (2)  Partition  of  the  main  axis  into 
two,  three,  or  fonr  eqnal  or  oneqnflJ  branches  (Seorxonera^  Daucue^ 
Bumexy  Cueurhiia  Pepo  and  maxima).  (S)  Bipartition  of  adven- 
titious and  especially  of  fleshy  roots  {Dioacorea  BaUUas).  (4) 
Arrangement  of  the  secondary  roots  in  small  bundles  along  the  main 
axis  (Be^eda^  Fiimona.)  This  may  occor  also  on  cladodes  of  Opuntia 
kept  some  time  in  water. 

Partition  of  the  axis  generally  may  be  classed  under  the  three 
heads  of  Bipartiticm,  Tri^irtition,  and  Multipartition  or  Polydady. 
Bipartition  may  be  equal  or  unequal,  and  either  of  these  may  be 
normal  or  abnormal. 

A  large  number  of  special  cases  are  described,  taken  from  a  great 
variety  of  natural  orders. 

Belation  between  the  Bloom  on  Leaves  and  the  Distribution 
of  the  8tomata.t — ^Mr.  F.  Darwin  finds  a  connection  between  the 
relative  number  of  stomata  on  the  upper  and  under  surfoce  of  leaves 
and  the  presence  of  bloom  "  or  the  coating  of  wax  which,  protects  the 
stomata  from  the  rain  which  would  otherwise  close  them  and  render 
them  useless.  In  those  leaves  which  have  no  bloom  on  either  surfieu^ 
there  is  a  strong  tendency  towards  the  accumulation  of  stomata  on  the 
lower  sur&oe ;  in  all  those  in  which  the  bloom  occurs  on  the  upper 
surfetoe  only,  ^ere  are  also  stomata  on  that  surface ;  while  of  those 
which  have  bloom  on  the  under  suHace  only,  83  per  cent,  are  entirely 
destitute  of  stomata  on  the  upper  surfSitce. 

Double  Flowers.}— Rev.  W.  WooUs  remarks  that  few  double 
flowers  have  as  yet  been  found  amongst  the  Australian  plants  in  the 
wild  state.  He  mentions  the  Epacrids  as  having  an  espooial  tendency 
to  produce  double  flowers,  e.  g.  Epacris  purpurascenSj  E.  microphyllay 
E.  impressa,  Sprengelia  incamata,  Astroloma  humifueum.  Amongst 
other  orders  he  has  found  the  following  plants :  Eanunculua  lappaceua^ 
Eriostemon  chovalisj  Boronia  pinnata,  Wahlenbergia  gracilis ;  l^e  last 
is  remarkable  as  it  so  soon  loses  its  stamens  after  flowering.  Although 

♦  M<«m.  Acad.  Sci.  Toulouse,  vii.  (1885)  pp.  222-56  (2  pis.), 
t  Journ.  Linn.  8oc.  Lend.  (Hot),  xxii.  (1886)  pp.  99-116. 
X  Proc.  Linn.  Soc.  N.  S.  Wales,  x.  (1885)  pp.  455-8. 
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it  is  usually  ooDsidered  that  '*  hybridization  aided  by  cnltiTation  *'  is 
the  chief  cause  of  double  flowers,  yet  it  is  evident  that  some  other 
&ctor  must  be  present,  since  all  the  above  occur  double  in  the  wild 
state.  The  author  deems  it  probable  that  insects  play  a  very  im* 
portant  part  in  this  matter. 

Superposed  Stamens.* — Mr.  T.  Meehan  brings  forward  argu- 
ments in  &vour  of  the  view  that  when  stamens  occur  opposite  to  the 
petals  and  attached  to  their  base,  the  ordinary  theory  of  the  sup- 
pressicm  of  an  intermediate  whorl  of  stamens  does  not  account  for  the 
phenomenon  so  well  as  the  hypothesis  that  the  stamen  is  not  in  this 
case  a  metamorphosed  leaf,  but  is  a  modified  axial  bud  at  the  base  of 
the  petal.  This  view  is  supported  by  a  description  of  the  structure 
of  ue  organs  in  question  in  MdhenUa  verticiVatay  a  plant  belonging 
to  the  Biittneriacesa. 

Composition  of  the  Pollen  of  the  Pine.t — Dr.  A.  v.  Flanta 
gives  the  following  as  the  composition  of  the  pollen  of  the  pine : — 
Water,7-66  percent;  N, 2-66;  (Nx 6 -26, 16 •  66) ;  non-nitrogenous 
matter,  72  *  48 ;  ash,  8  *  80 ;  hypozanthin  and  guanin,  0  *  04 ;  saccharose, 
11*24;  starch,  7*06;  cuticule,  21*97.  By  cuticule  is  meant  the 
chemically  changed  substance  of  the  cell-waU  which  overlays  various 
structures  and  is  in  direct  contact  with  the  air.  It  is  estimated  by 
digesting  the  pollen  for  three  days  in  a  6  per  cent,  solution  of  potash  in 
alcohol,  which  removes  the  oil,  &c  The  residue  is  then  boiled  with 
semi-normal  hydrochloric  acid  for  two  hours,  which  removes  the  last 
traces  of  starch ;  other  soluble  matters  are  removed  by  ether,  and 
nothing  but  cuticle  remains. 

Composition  of  the  Ash  of  the  Pollen  of  Piniis  sylvestris.} — 
MM.  A.  Famintain  and  D.  S.  Frzybytek  find,  in  the  pollen  of  Pinua 
sylvestrUy  6*79  per  cent,  water  and  8*80  per  ceni  ash.  Hie  com- 
position of  the  ash  is  as  follows :— K,0,  8496  per  cent. ;  NA  8*62 ; 
MgO,  6*99;  OaO,  0*88;  PA>  28-56;  803,14*88;  01,0*99;  Fe,Os 
and  AlgOs,  6*80 ;  MngO,,  a  trace.  The  proportion  of  nitrogen  was 
2*4  per  cent  By  treating  the  pollen  with  a  1  per  cent,  solution  of 
soda,  and  acidulating  with  hydrochloric  acid,  a  small  quantity  of  a 
precipitate  was  obtained  corresponding  in  its  reaction  to  nudein. 

Heterocarpoiis  Fniits.§— Dr.  A.  N.  Lundstrom  illustrates  the 
phenomenon  of  heterocarpy  in  fruits,  especially  in  different  species  of 
Calendula  and  Dimorphoiheca  belonging  to  the  Oompositsa.  Three 
different  forms  may  often  be  found  in  the  same  species,  viz. : — 

(1)  anemophilous  finits,  slightly  curved,  and  with  the  outer  pericarp 
extended  into  a  floating  apparatus  for  carriage  through  tiie  air; 

(2)  bristle-fruits,  without  any  wing,  and  with  a  number  of  stiff  hairs 

♦  Pioc  Acad.  Nat.  Sol  Philad.,  1886,  pp.  9-11  (1  flg.). 

t  Landw.  Yenuohs-Stat.,  1885,  pp.  215-30.  Bee  Journ.  Cham.  See  Lend.— 
Abstr.,  1.  (1886)  p.  91.    Of.  this  Journal,  ante,  p.  97. 

X  BnU.  Acad.  Imp.  Sd.  St.  P^tersboiirg,  xxz.  (1886)  pp.  357-62.  Of.  this 
Joarnal*  ante,  p.  97. 

§  Naturv.  Studentsalls.  Upsala  (Bot  Sekt.)  Nov.  3,  1885.  See  Boi 
Gentralbl.,  xxv.  (1886)  p.  319. 
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on  the  dorsal  side  pointing  downwards,  adapted  for  carriage  by 
adherence  to  the  hair  or  wool  of  animals;  (8)  larva-like  forms, 
without  wings  or  bristles,  but  with  the  outer  pericarp  folded  in  a 
wavy  manner,  so  as  to  resemble  the  larysa  of  microlepidoptera.  The 
1st  and  ^d  pass  into  one  another  by  intermediate  forms ;  the  8rd  is 
an  illnstration  of  tme  mimicry,  for  the  promotion  of  dissemination  by 
deceiving  insectivorons  birds ;  these  fruits  are  usually  found  in  the 
central  part  of  the  inflorescence. 

Testa  of  Leguminous  Seeds.* — ^Mr.  L.  H.  Pammel  describes  the 
structure  of  the  testa  of  a  number  of  leguminous  seeds,  including 
that  of  the  Calabar-bean,  Phyaostigma  venenomm,  and  the  remarkably 
hard  testa  of  the  Kentucky  coffee-bean,  Oymnoeladus  canadensia,  in 
which,  in  addition  to  the  five  distinct  layers  found  elsewhere,  there  is 
a  sixth  very  strongly  developed  layer  of  sclerenchyma. 

Vegetable  Metagene8i8.t — ^A  new  and  consistent  system  of 
nomenclature  is  proposed  by  Pro!  W.  B.  M*Nab  for  variously  named 
organs  and  processes  in  plants. 

Instead  of  using  "  oophore  "  to  express  the  sexual  form  of  a  plant, 
he  suggests  gameiophare ;  and  as  this  may  be  either  male  or  female, 
androgametophore  and  gynogametophore  serve  to  distinguish  them. 
The  sexual  cells  themselves  are  androgametea  or  gynogameies^  instead 
of  ^'zoosperms"  and  ''egg-cells."  The  union  of  Uiese  two  by  a 
process  of  "zygosis"  will  give  rise  to  a  zygote  or  "ovum."  The 
organ  in  which  these  sexual  cells  are  formed  are  androgametangia  and 
^yno^am^toiu^,  instead  of  the  typical  "  antheridium "  and  "arche- 
gonium."  In  this  way  a  more  uniform  set  of  words  is  used  for  similar 
stages  in  the  asexual  stages  (spore,  sporangium  and  sporophore) :  and 
in  Qie  sexual  stages  (gamete,  gamotangium  and  gametophore). 

Moreover,  asexual  stages  are  either  spores  developed  in  sporangia, 
or  buds  which  are  not  so  contained,  e.g.  conidia,  gemmaa,  and  frag- 
ments of  a  plant ;  and  for  these  latter  the  author  proposes  hlastidules : 
whilst  hlculogenesis  would  be  the  process  corresponding  to  sporogenesis. 
When  metagenesis  occurs,  it  is  an  alternation  between  gamogenesis 
and  sporogenesis;  whilst  blastogenesis  may  occur  eitiier  in  the 
sporophore  or  in  ihe  gametophore  stage. 

B.  Fhirsiolofiry.  t 

Fertilization  by  Tollen-tubes.§~Mr.  J.  Eruttschnitt  adduces 
fresh  observations  in  support  of  his  theory  that  the  fertilization  of 
ovules  is  effected  without  the  agency  of  so-called  pollen-tubes,  the 
conducting  tissue  of  the  style  serving  to  convey  the  fovilla  from  the 
pollen-gndns  to  the  entire  inner  surface  of  the  ovary. 

♦  BulL  Torrey  Bot  Qub,  xiii  (1886)  pp.  17-24  (2  pis.). 

t  Sdentif.  Proc.  E.  Dublin  Soo.,  iv.  (1885)  pp.  451-4. 

1  ThiA  BabdiviBion  contains  (1)  Beprodnotion  (including  the  formation  of  the 
Embryo  and  accompanying  procesBea);  (2)  Germination ;  (3)  Nutrition ;  (4)  Growth ; 
(5)  Bespiration ;  (6)  Movement ;  and  (J)  Ohemioal  processee  (including  Fermen- 
tation). 

§  Proc.  Amer.  Soc.  Micr.,  8th  Ann.  Meeting,  1885,  pp.  62-5  (1  pi.). 
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Endosperm  of  Dicotyledons.* — Pxof.  C.  F.  Hegelmaier  confirms 
the  accepted  yiew  tbat  tbe  nadei  of  the  endosperm  result  in  almost 
all  cases  from  diyision  of  the  secondary  nnoleus  of  the  embryo-sac 
which  has  been  fonned  by  the  coalescence  of  the  two  polar  nuclei 
Exceptions  appear  to  occur  uniformly  in  Hibiacus  Trumumj  and 
probably  in  many  cases  in  AdonU  autumndlisy  where  this  coalescence 
does  not  take  place,  but  the  endosperm  is  formed  by  repeated  bijpar- 
tition  of  the  two  free  nuclei  of  the  embryo-sac  which  remain  distmct 
The  fiirther  deyelopment  of  the  endosperm  may  yaiy  according  to 
four  types,  yiz. : — 

1.  The  omnilateial  peripheral  type.  The  nuclei  fonned  by 
division  from  the  secondary  nucleus  of  the  embryo-sac  occupy  the 
whole  periphery  of  the  embryo-sac ;  the  first  cells  arise  as  a  smiple 
connected  layer  clothing  the  entire  embryo-sac,  and  ultimately  fillmg 
it  up  by  centripetal  divisions.  This  is  the  most  conmion  mode; 
examples  are  furnished  by  Adonis,  Caliha,  Cotoneaaier,  McUva, 
HtbiacuB,  Ac. 

2.  l^e  peripheral  simultaneous  type.  The  cells  are  formed 
simultaneously  in  the  entire  periphery  of  the  embryo-sac ;  there  is  no 
later  centripetal  division  of  them ;  the  comparatively  narrow  embryo- 
sac  being  filled  up  by  the  first  formation: — Bocconia^  Scahioaa, 
Euphorbia, 

^  8.  The  unilateral  peripheral  type.  Cell-formation  takes  place 
chiefly  in  the  end  of  the  embryo-sao  nearest  the  micropyle;  the 
tissue  formed  here  afterwards  extending  towards  the  dudaza: — 
Trigondla,  Phaseolus,  Fagopyrum. 

4.  The  endogenous  type.  The  first  cells  of  the  endosperm  are 
not  formed  in  the  periphery  of  the  embryo-sao,  but  simultaneously 
throughout  the  whole  protoplasm.  In  this  type  alone  is  the  entire 
mass  of  the  embryo-sac  filled  uniformly  with  nuclei  before  the  forma- 
tion of  the  endosperm-cells : — Observed  only  in  Eranthis  hiemalis. 

The  author  observed  in  many  cases  both  direct  and  indirect  cell- 
division  even  in  cases  of  normal  development. 

Action  of  Saline  Solutions  on  Genninaticn.t — ^Accrading  to 
experiments  carried  out  by  Herr  Jarius,  which  are  described  in  detaU, 
no  injurious  effects  on  the  germination  of  seeds  can  possibly  result 
from  the  use  of  manures,  as  their  solution  in  the  soil  can  never  exceed 
0*4  per  cent.  Still  the  seed  should  not  be  sown  immediately  on  the 
manure,  as  in  such  a  case  it  is  possible  that  a  stronger  solution  may 
be  formed.  In  a  table  is  given  the  ratio  between  l£e  growth  of  the 
radicle  and  plumule  of  several  seeds  when  subject  during  growth  to 
different  strengths  of  the  same  solution. 

Action  of  Hydrocyanic  Acid  on  Seed8.t — Herr  E.  Schar  cor- 
roborates Schonbein's  experiments  on  the  action  of  hydrocyanic  acid 

♦  Nova  Acta  K.  Leop.-OaroL  Deutsoh.  Akad.  Naturforscher,  xlix.,  104  pp. 
6ee  Bot.  Centmlbl..  xxv.  (1886)  p.  302. 

t  Landw.  Versnohs-Stat,  1885,  pp.  149-78.  See  Joam.  Cbem.  Soo.  Lond., 
AbBtr.,  1.  (1886)  p.  90. 

X  Joarn.  Ghem.  Soc.  Lond. — Abstr.,  1.  (1886)  p.  575,  from  Chcm.  Gontr.,  oxxxi. 
(1885)  p.  826. 
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on  the  germinatioii  of  seeds.  He  alao  finds  that  this  acid  arrests  the 
germination,  but  on  its  removal  germination  takes  place  to  an  extent 
almost  equal  to  what  it  wonld  be  if  they  had  only  been  treated  with 
pure  water.  He  also  adds  that  hydrogen  sulphide  and  mercuric 
chloride  arrest  germination,  but  -whea  the  solntion  is  Yerj  dilute 
(0*5  per  1000}  60  to  80  per  cent,  of  the  seeds  still  germinate. 

Formation  of  Amides  during  the  germination  of  seeds  in  the 
dark.* — Herren  B.  Schulze  and  E.  Mechsig  find  that  when  the 
seeds  of  leguminous  plants  or  cereals  germinate  in  the  dark,  the  con- 
version of  albuminoids  into  asparagin  and  its  congeners  is  very 
gradual ;  and  that  it  also  varies  considerably,  leguminous  plants,  and 
especially  lupines,  producing,  not  only  absolutely  but  also  relatively, 
larger  quantities  of  amides  than  cereals  do.  Seeds,  when  germinating, 
do  not  of  necessity  produce  an  amount  of  amides  at  all  proportional 
to  their  nitrogenous  reserve-matter. 

Absorption  of  Li^ht  by  the  Assimilating  Organs.t — ^Herr  J. 
Beinke  hais  made  a  series  of  photometric  observations  on  the  absorp- 
tion of  light  by  the  assimilating  organs  in  a  variety  of  plants,  in- 
cluding a  number  of  flowering  plants,  green,  brown,  and  red  seaweeds. 
For  the  colouring  matter  of  the  two  latter  classes,  contained  in  the 
living  active  chromatophore,  he  proposes  the  terms  pheeophyll  and 
rhadophyU  respectively. 

l^e  author  suggests  that  the  colourless  albuminous  constituent  of - 
the  chromatophores  acts  like  a  ferment  in  enabling  the  chlorophyll 
to  decompose  the  compound  OOaH,  with  evolution  of  oxygen  when-* 
ever  the  atoms  of  the  albuminoid  are  set  in  motion  by  Hght  with 
sufficiently  large  vibrations.  When  the  body  of  the  cell  and  the 
chromatophore  die,  the  molecule  of  chlorophyll  breaks  up  into  its 
colourless  and  coloured  group  of  atoms.  The  coloured  constituent  is 
soluble  in  alcohol,  and  either  breaks  up  by  dissolution  into  a  green 
and  a  yellow  constituent,  or  this  separation  exists  previously.  Fhaao- 
phyll  and  rhodophyll  consist  each  in  the  same  way  of  an  albuminoid 
and  a  coloured  ccmstituent.  In  the  former  case  the  coloured  con- 
stituent is  very  nearly  related  to  the  coloured  group  of  atoms  in  the 
molecule  of  cUorophyll. 

In  the  coloured  constituent  of  rhodophyll  two  groups  of  atoms 
can  easily  be  distinguished,  one  of  them  agreeing,  in  its  light-absorp- 
tion and  solubility  in  alcohol,  with  the  green  constituent  of  chlorophyll, 
while  the  other  absorbs  most  strongly  the  green  rays  which  the 
chlorophyll  allows  to  pass  through  most  completely,  and  is  insoluble 
in  alcohol,  but  soluble  in  water.  This  group  of  atoms  is  characterized 
by  an  orange-red  fluorescence  on  the  death  of  the  chromatophore. 

Development  and  Absorption  of  Heat  by  Plants.}  — M.  G, 
Bonnier  finds  that  the  quantities  of  heat  developed  in  a  unit  of  time  by 

*  Landw.  yersnohs.-Stat.,  1885,  pp.  137-49.  See  Joum.  Ohem.  Soo.  Lond, 
—AbBtr.,  1.(1886)  p.  90. 

t  Bot.  Ztg.,  xUt.  (1886)  pp.  161-71, 177-88, 19^-200, 209-18,  226-82, 241-8 
(1  pl.). 

X  Gomptes  Bendus,  cii.  (1886)  pp.  448-50. 
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the  same  weight  of  living  tissnes  differ  very  considerably  with  tho 
stage  of  development,  and  nsuaUy  pass  throngh  suocessive  maxima 
and  minima.  The  most  important  marima  correspond  with  the 
conmiencement  of  germination  and  flowering  respectively.  These 
are  also  the  stages  at  which  respiration  is  most  intense,  but  if  the 
quantities  of  heat  corresponding  with  the  amount  of  carbonic  anhydride 
evolved  in  a  given  time  are  compared  with  the  heat  actually  developed 
during  the  same  time,  there  is  never  any  sensible  agreement  between 
the  two  quantities.  The  quantity  of  heat  developed  is  not  equal  to 
that  which  would  be  produced  by  the  combustion  of  the  carbon  lost 
by  the  organism. 

At  the  commencement  of  germination,  the  heat  actually  developed 
is  much  greater  than  that  osculated  from  the  amount  of  carbonic 
anhydride  evolved,  and  even  greater  than  that  which  would  be 
developed  by  the  combination  of  carbon  with  the  whole  of  the  oxygen 
absorbed  during  germination ;  but  after  germination,  and  during  the 
formation  and  maturing  of  the  fruit,  the  reverse  is  the  case. 

These  facts  agree  with  the  hypothesis  that  the  reserve  substances, 
which  are  not  directly  assimilable,  are  usually  formed  in  the 
organism  with  absorption  of  heat ;  virhilst  the  transformation  of  these 
substances  into  assimilable  materials  is  accompanied,  as  a  rule,  by  a 
development  of  heat.  During  the  consumption  of  the  reserve  sub- 
stances, as  at  the  commencement  of  germination,  the  heat  developed 
by  the  transformation  of  these  substances  is  added  to  that  developed 
by  the  formation  of  carbonic  anhydride ;  but  whilst  reserve  substances 
are  being  formed,  as  during  tibe  maturing  of  the  fruit,  the  heat 
actually  developed  is  the  difference  between  that  absorbed  in  the 
formation  of  the  reserve  material  and  that  developed  by  the  formation 
of  carbonic  anhydride. 

Kovements  of  the  Tendrils  of  Cncurbita.* — ^From  observations 
of  the  movements  of  the  tendrils  of  Cucwhita  maxima  and  Pepo, 
Prof.  D.  P.  Penhallow  has  come  to  the  following  general  conclusions : 
— Growth  is  promoted  by  an  increase  of  temperature  and  humidity, 
but  may  be  retarded  by  an  increase  of  temperature  when  other 
conditions  are  not  favourable.  The  conditions  favourable  to  growth, 
arising  from  temperature  and  humidity,  may  cause  greater  growth 
during  the  day,  in  opposition  to  the  retarcUng  influence  of  light. 
Growth  is  retarded  by  excessive  transpiration.  The  conditions  to 
which  the  plant  is  subject  being  variable,  there  is  a  corresponding 
periodicity  in  the  vitu  phenomena.  Movements  of  tendrils  and 
terminal  buds,  beinff  phenomena  of  growth,  are  modified  by  whatever 
variations  of  condition  affect  growth. 

The  term  vibrogen  is  given  by  Pro£  Penhallow  to  certain  areas  of 
tissue  in  the  tendnls  immediately  beneath  the  epidermis,  composed  of 
rather  large  and  rounded  parenchymatous  cells  with  somewhat  thin 
walls,  and  containing  protoplasm  and  a  larse  amount  of  chlorophyll, 
which  appear  to  play  an  important  part  in  the  movements. 

With  reference  to  circumnutation  of  tho  tendrils,  movements  of 

•  Amer.  Joum.  Sci.,  xxxi.  (1886)  pp.  46-57, 100-14, 178-89  (1  pL). 
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the  tendril  or  petiole  are  due  to  tmeqnal  growth  by  prodadng 
unequal  tension  of  tisfiues.  The  nneqoal  growth  is  chiefly  defined 
in  the  yibrogen  tissue,  which  may  therefore  be  regarded  as  the  seat 
of  movement.  The  band  of  unequal  growth  does  not  arise  at 
successive  points  of  the  circumference.  The  vibrogen  tissue  consists 
of  three  longitudinal  bands,  each  of  which  becomes  more  active  in 
turn,  without  regular  order.  Bending  under  the  influence  of  irrita- 
tion results  from  cessation  of  growth  and  condensation  of  structure. 
The  collenchymatous  tissue  is  that  which  is  chiefly  concerned  in 
variations  of  tension  under  mechanical  stimuli.  Coiling  results  (by 
contact)  from  cessation  of  growth  and  condensation  of  Eftructure  or 
(free  coiling)  from  increased  inequality  of  tension  due  to  continued 
growUi.  Transmission  of  impulses  is  effected  through  continuity  of 
protoplasm  in  the  active  tissues. 

Ascent  of  Sap.* — ^M.  L.  Errera  describes  a  series  of  experiments 
on  this  subject,  made  on  the  large  vessels  of  Vitis  vulpinct.  By  in* 
jecting  into  the  stem  a  solution  of  ffelatin  melting  at  88°  C,  and 
coloured  with  Indian  ink,  he  found  that  in  all  cases,  when  the 
experiment  was  carried  out  with  all  possible  precautions,  the  in- 
jected branch  took  up  no  water  and  faded  in  a  tew  hours.  This  was 
considered  conclusive  evidence  against  the  imbibition  theory  of 
Sachs,  and  in  favour  of  the  view  that  the  ascending  current  of  sap 
takes  place  through  the  cavities  of  the  vessels  and  traoheides. 

Variation  of  Water  in  Trees  and  Shrubs-f — ^According  to  Prof. 
D.  P.  Penhallow,  the  hydration  of  woody  plants  is  not  constant  for 
all  seasons,  but  depends  on  conditions  of  growth.  It  reaches  its 
maximum  during  the  latter  part  of  May  or  early  in  June,  and  its 
minimum  during  January.  It  is  greatest  in  the  sap-wood ;  least  in 
the  heart-wood.  The  greatest  hydration  is  directly  correlated  with 
most  active  growth  of  the  plant,  while  lignification  and  the  storage 
of  starch  and  other  products  are  correlated  with  diminishing 
hydration.  The  amount  of  water  in  dead  wood  varied,  in  15  species 
of  tree,  between  12*9  and  19*0  per  cent.  In  living  wood,  the 
maximum  percentage  observed  was  61 ;  it  is  usually  somewhat  less 
in  the  second  year  than  in  the  first. 

Migration  of  Nitrates  in  Plant  Tissue8.{-M.  6.  Capus's 
method  of  study  was  the  microchemical  one.  Sections  of  various 
plant  tissues  were  immersed  in  a  weak  solution  of  Amaud's  reagent, 
cinchonamine  hydrochloride  acidified  with  hydrochloric  add.  After 
a  longer  or  shorter  period,  according  to  the  quantity  of  nitrates 
present,  crystals  of  cinchonamine  nitrate  separate  out ;  the  size,  shape, 
and  position  of  the  crystals,  whether  within  or  without  the  cell,  iJso 
afford  indications  of  the  relative  abundance  of  nitrates  in  the  different 
tissues. 

The  author*s  observations  demonstrate  that  many  plants  have  the 

•  CR.  Soc.  R.  Bot.  Belg.,  xxv.  (1886)  pp.  24-32. 
t  Canadian  Record  of  Science,  ii.  (1886)  pp.  105-16. 

i  Ann.  Afcronom.,  xii.  (1886)  pp.  24-42.  Cf.  Jonrn.  Chem.  Soc.  Lond.— 
AbBtr.,  1.  (18H6)  pp.  484-5. 
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peculiar  property  of  storing  np  an  ezoees  or  reseryo  of  nitrates 
especially  in  the  mednllary  parenchyma  of  the  stem  and  in  the 
eortioal  parenchyma.  This  reserve  is  greatest  at  the  period 
immediately  preceding  the  flowering;  the  nitrates  are  then  stored 
chiefly  in  the  lower  tMrd  of  the  stem,  and  are  designed  for  the  nntri- 
ment  of  the  physiological  smnmit  of  the  plant,  namely  the  flpwering 
axis.  If  a  hranch  containing  nitrates  in  the  stem,  and  showing  a 
flowering  axis,  be  cat  off  and  plunged  in  distilled  water,  the  nitrates 
soon  disappear,  and  as  they  are  not  foond  in  tha  water,  most  be  con- 
sidered to  have  been  used  by  the  plani  Also,  if  a  branch  of  this 
sort  be  cat  off  aboye  the  reserve  of  nitrates  and  planged  in  a 
0*004  solution  of  potassiam  nitrate,  sections  just  below  the  flowers 
soon  show  the  presence  of  nitrates.  The  power  of  accnmakting 
nitrates  is  a  specific  property  of  certain  plants.  Among  those 
particidarly  ridi  in  this  reserve  of  nitrates  are  Solanum  uSberomm^ 
Urtiea  dioioOy  Mercwrialis  anniki,  SinapU  a26a,  Brasaica  oleracea, 
Spinacia  oleracea.  Amongst  those  not  containing  nitrates  in  excess 
are  Senedo  mdgari$f  Syringa  mdgarisy  Viola  tricolor ^  Malva,  Bufuex, 
Phaseolua^  and  Ohry$anihemum.  Bertholot  and  Andr4  consider  that 
the  cells  of  the  stem  have  the  power  of  elaborating  nitrates. 
Bonssinganlt's  opinion,  which  is  corroborated  by  the  author's  experi- 
ments, was  that  the  nitrates  enter  the  plant  as  such  from  withoat,  and 
are  assimilated  in  the  plant.  Branches  of  dahlia,  selected  when  free 
from  nitrates,  and  planged  into  a  solntion  of  ammonium  sulphate, 
have  never  shown  the  formation  of  nitrates  in  their  tissues.  The 
author  suggests  that  exhausting  crops  are  those  which  possess  the 
special  property  of  storing  np  nitrates. 

Action  of  Salicylic  Acid  on  Ferments.*— Mr.  A.  B.  Griffiths 
finds  that  a  solution  containing  0  *  2  gr.  of  salicylic  acid  per  1000  ccm. 
of  water  destroys  very  quickly  Mycoderma  aceti,  Bacterium  Zoc^m,  and 
the  butyric  bacillus.  It  appears  to  act  on  and  dissolve  the  cell-walls 
of  these  organisms,  as  also  of  dead  Torulee ;  although  living  Tortdm 
are  not  acted  on,  nevertheless  their  activity  is  impeded  by  the 
salicylic  acid.  Thus  neither  yeast  nor  saliva  exert  their  fermenta- 
tive faculties  in  the  presence  of  this  solution  of  salicylic  acid.  The 
yeast  can,  however,  be  revivified  by  treatment  with  sodium  phosphate 
and  potassium  nitrate.  Hence  "diseased  yeast"  may  be  advan- 
tageously treated  with  such  a  solution  of  salicylic  add  which  is  fax 
below  the  poisonous  strength. 

Behavioor  of  Ouanin,  Xanthin,  and  Hypoxanthin  in  the 
Fermentation  of  Yeast-f — Meaning  by  hypoxanthin,  hypoxanthin 
+  adenin,  Herr  Y.  Lehmann  finds  that  when  yeast  is  cdlowed  to 
stand  in  water  at  the  ordinary  temperature  of  a  room,  only  small 
traces  of  these  bases  are  set  free  from  the  nuclein;  while  if  the 
temperature  is  that  of  the  body,  the  entire  quantity  of  hypoxanthin 
is  smaller,  that  of  guanin  +  xanthio  larger. 

♦  Chem.  News,  llii.  (1886)  pp.  28-9. 

t  Zeitschr.  t  Physiol.  Chemie,  ix.  (1885)  pp.  563-5.  See  Bot.  Centralbl., 
xxvi.  (1886)  p.  101. 
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B.   OBYPTOOAMIA. 

ApogporyintheThallophyta.*— Prof.  W.  B.M<Nab  calls  atten- 
tion to  certain  phenomena  in  the  PeronosporeaB  and  in  Vaucheria 
which  are  to  be  regarded  as  cases  of  apospory,  which  occurs  only 
under  certain  conditions.  In  Cyatoptu  eandidus  the  moniliform 
series  of  cells  fonnd  below  the  epithelium  of  the  host  and  usually 
called  conidia,  are  to  be  considered  rather  as  detachable  sporangia, 
from  comparison  with  other  members  of  the  group.  In  (7.  Portulacem 
the  first  and  oldest  sporangium  of  the  series  behaves  differently  from 
the  remaining  ones ;  it  does  not  liberate  its  contents,  but  developes 
directiy  into  a  new  thallus ;  it  is  aposporous. 

Phytophthora  infeaians  exhibits  apospory  when  the  sporangia  are 
grown  in  moist  air,  hyphsd  being  produced;  whereas  if  placed  in 
water  zoospores  are  devdioped. 

Peronoapora  gangliiformie  and  P.  parasiiica  also  exhibit  the 
phenomena. 

In  Vaucheria  tuherosa  there  is  a  complete  series  of  gradations 
from  the  production  of  ciliated  zoospores  to  spores  which  do  not 
leave  the  sporangium,  and  to  complete  apospory. 

The  author  does  not  agree  witii  Bower  in  regarding  as  apospory 
the  artificial  production  of  protonema  from  cut  pieces  of  sporangium 
in  certain  mosses ;  it  rather  approaches  "  blastogenesis." 

In  Balrachoapermum  an  apospory  is  apparently  present,  where  the 
spores  are  suppressed,  the  ovum  giving  rise  to  a  protonema. 

In  the  Saprolegnieie  apogamy  has  been  observed,  and  Prof.  M*Nab 
suggests  that  this  is  a  case  of  '*  apandry,"  where  the  antheridium 
fuses  with  the  oogonium.  The  same  term  would  be  applied  to  the 
pollen-tube. 

Cryptogamia  Vasoularia. 

Development  of  the  Antheridium  of  Fems.f — Mr.  D.  H.  Campbell 
describes  the  development  of  the  antheridium  in  Onodea  StnUhiopieris 
and  sensibUis. 

When  the  mother-cell  of  the  antheridium  is  first  cut  off  from  the 
male  prothallium,  it  contains  a  distinct  central  nucleus.  The  first 
wall  formed  within  the  antheridium  is  funnel-shaped,  with  the  broad 
portion  directed  upward.  The  second  wall  is  approximately  hemi- 
spherical and  parallel  to  the  outer  wall  of  the  antheridium.  Finally, 
a  third  wall  is  formed,  resembling  the  first  in  form,  and  cutting  off 
the  covering-cell  of  the  antheridium.  The  antheridium  now  consists 
of  four  cells,  three  parietal  and  one  central ;  the  two  lower  parietal 
cells  are  annular,  the  upper  one  flat ;  each  contains  a  nucleus.  The 
division  of  the  central  cell  begins  either  before  or  immediately  after 
the  formation  of  the  covering-cell.  The  first  wall  is  nearly  vertical, 
and  is  soon  followed  by  a  second  vertical  one  at  right  angles.     The 

*  Scientif.  Proc.  R.  Dublin.  Soc.,  iv.  (1885)  pp.  466-9. 
t  Bull.  Torrey  Bot  Club,  xiii.  (1886)  pp.  49-52  (1  pi.).    Cf.  this  Journal,  v. 
(18i<6)  p.  493 ;  antCj  p.  106. 
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ultimate  number  of  cells  in  the  antberidimn  varies  a  good  deal  even 
in  the  same  speoies.  Each  of  the  oeUs  formed  from  the  central 
cells  contains  a  nnclens,  and  the  antherozoids  are  formed  directly 
from  the  nuclei.  The  nndens  becomes  indistinct,  but  does  not 
actually  disappear;  as  soon  as  it  is  again  distinctly  visible,  it  has 
increased  in  size  and  has  become  curved;  not  only  these  curved 
nuclei,  but  the  sperm-cells  themselves,  increase  so  greatly  in  size  that 
the  parietal  cells  are  almost  obliterated.  The  antherozoids  escape 
by  the  dissolution  of  the  division-walls.  They  remain  for  a  few 
moments  after  their  escape  enclosed  in  the  remains  of  the  wall  of 
the  mother-cell,  but  this  is  soon  ruptured,  and  the  antherozoid  swims 
rapidly  away,  dragging  after  it  the  remains  of  the  contents  of  the 
mother-cell  as  a  very  delicate  vesicle. 


Muscineed. 

Assimilating  System  of  the  Sporo^nium  of  Mosses.* — Dt.'G. 
Haborlandt  points  out  that  in  most  BryinesB  the  sporogonium  has  a 
more  or  less  perfect  assimilating  system,  situated  generally  in  the 
innermost  layer  of  the  wall  of  the  capsule,  and  the  peripheral  paren- 
chymatous layers  of  its  neck,  especially  in  the  latter  when  well 
developed.  Examples  are  furnished  by  Pha$comiirtum  pyriforme^ 
Funaria  hygrometrica,  Bryum  argenteum,  Webera  elongata,  Meesia 
hngiseta^  and  Tayloria  aerrata.  The  same  function  is  performed  by 
the  apophysis  of  most  species  of  Splacknum  as  long  as  it  is  still 
green.  The  assimilating  tissue  is  a  ^isade-  or  spongy  parenchyma. 
It  is  marked  by  the  presence  of  stomata,  which  are  absent  where  this 
tissue  is  wanting,  as  in  the  Sphagnace^  and  Andreadacote.  The 
amount  of  chlorophyll  contained  in  this  tissue  is  very  considerable. 

Formation  of  Pits  in  Mo88e8.t — Herr  E.  O.  Limpricht  states,  that 
in  all  the  European  SphagnacesB  there  are  simple  pits  in  the  wood- 
cells  and  medullary  cells  of  the  stem  and  branches,  and  that  they  are 
especially  abundant  at  the  spot  from  which  springs  a  tuft  of  branches ; 
they  are  found  also  in  the  septa  of  the  swollen  cells  at  the  base  of 
the  leaves.  Septa  with  sieve-like  thin  spots,  rudimentary  sieve- 
plates,  occur  in  the  stem  and  branches  of  Sphagnumy  in  the  transverse 
section  of  many  species,  as  S.  contortwn  and  squarroaumy  both  in  the 
epongy  outer  cortex  and  in  the  woody  and  medullary  layers.  These 
thin  spots  are  often  ranged  irregularly,  in  other  cases  in  radial 
rows. 

In  the  true  mosses,  simple  pits  are  a  widely  spread  phenomenon, 
not  only  in  the  axis,  but  also  in  the  leaves ;  in  the  thin-walled  cells 
of  the  conducting  bundles  they  appear  to  be  wanting.  The  author 
finds  them  in  great  abundance  in  the  stem  of  Andrema,  Dicranum^ 
Chrimmiaj  BacomUrtumy  Bryumy  PhUonotis,  Breuteliay  Weberciy  Jtfntttm, 
Bariramia,  Hypnumy  &c.      In  the  mid-rib  of  the  leaves  they  are 

♦  Flora,  Ixix.  (1886)  pp.  45-7. 

t  JB.  Schlos.  Gesell.  Vaterl.  Cultur,  Ixii.  (1885)  pp.  289-90. 
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found  especially  in  the  longitndinal  walls  of  the  cells;   in  many 
species  of  Dicranum  and  Hypnum  they  occnr  also  in  the  lamina. 

Paraphyses  of  Mosses.* — Herr  F.  Eienitz-Gerloff  confirms  the 
hypo^esis  of  Leitgeb  f  that  the  strnctnre  of  the  female  receptacle  in 
Corsinia  is  specially  adapted  for  keeping  the  archegonia  moist  tmtil 
impregnation  by  the  antherozoids  has  taken  place ;  and  points  oat 
that  in  a  large  number  of  mosses  the  same  fanction  is  performed  by 
the  paraphyses,  especially  in  those  dioecions  species  growing  in  very 
dry  situations,  in  which  the  male  and  female  tofks  are  often  widely 
separated,  such  as  PolysHchum  pUiferum.  This  view  is  confirmed  by 
the  fact  that  paraphyses  are  often  nearly  or  entirely  wanting  in  those 
species  which  grow  in  water  or  in  very  moist  situations,  like  Fonti' 
nalis  and  Sphctgnum. 

Hair-like  Filaments  on  Koss-stems.} — Mr.  W.  Archer  draws 
attention  to  some  reddish,  arborescent  filaments  on  the  stem  of  Aula* 
common  palustre,  resembling  an  algal  parasite,  bat  which  he  finds  to 
be  outgrowths  from  the  stem.  They  give  off  numerous  branches, 
which  become  interlaced  and  inyolve  the  leaves  of  the  moss.  He 
suggests  that  this  may  be  a  *'  kind  of  secondary  Protonema,"  which, 
if  detached,  might  give  rise  to  a  new  moss  plant. 

Hew  Genus  of  Mos8es.§ — Herr  E.  G.  Limpricht  classifies  the 
cleistocarpous  mosses  of  Germany  under  seveu  genera,  viz.: — 1. 
Nanomitrium  (Ephemerum  tenerum  Bruch).  2.  Ephemerum.  8. 
Ephemerella.  L  Fhyscomitrella.  6.  Acaulon.  6.  Fhascum.  7. 
Mildeella  n.  gen.,  with  the  following  characters : — 

Vegetative  characters  agreeing  with  those  of  Euphasoum,  monoe- 
cious ;  the  true  male  shoots  often  two  or  three  placed  behind  one 
another  on  the  same  pseudaxis.  Seta  reddish  yellow  with  central 
cord,  usually  shorter  than  the  perigono;  foot  somewhat  swollen; 
vagina  ovate.  Capsule  thick-walled,  with  distinct  neck  and  persistent 
straight  or  oblique  conical  operculum ;  wall  of  two  layers ;  cells  of 
the  exothecium  thick-walled,  with  a  few  rows  of  smaller  roundish 
hexagonal  cells  in  the  annular  zone,  but  without  the  characters  of 
anuiJar  cells ;  cells  of  operculum  elongated,  ascending  slightly  to  the 
left ;  stomata  few,  only  in  the  neck-portion ;  tissue  of  neck  loose, 
with  clearly  defined  axis ;  air-cavity  without  threads.  Peristome 
distinctly  developed,  composed  of  sixteen  filiform  papillose  yellow 
teeth,  each  of  two  layers ;  often  only  fragmentary  in  the  upper  part, 
laterally  coalescent  at  the  base.  Calyptra  cap-shaped.  Its  nearest 
affinity  is  with  Barhula, 

HepaticsDofthe  Amazon  and  Andes.  II — In  this  magnificent  work 
Dr.  H.  Spruce  describes  577  species  of  Equatorial  American  HepatzcsB, 

♦  Boi  Ztg.,  xliv.  (1886)  pp.  248-51. 

t  See  this  Jotim^  t.  (1885)  p.  1085. 

X  Ann.  and  Mag.  Nat.  Hist,  xyii  (1886)  p.  168. 

§  Babenhorsf  8  *  Krypt-Florav.  Deuteohland,*  Bd.  iv.,  Die  Laubmooee  v.  K.  G. 
Limpricht,  Lief.  8,  Leipzig,  1886  (2  figs).    Gf.  this  Journal,  ante,  p.  108. 

Q  Bpruce,  B.,  *HepaticsB  Amazonicn  et  Andinn,'  588  pp.  and  22  pis. 
London,  1884-5.    See  Joum.  of  Bot.,  xxiv.  (1886)  p.  122. 
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the  majority  new  to  sdieDoe,  and  veiy  nearly  all  collected  by  himself 
between  1849  and  1862.  Of  these  species,  288  are  Jubnlees,  274 
Jungermanniete,  and  22  MarchantiesB.  They  are  arranged  under 
51  genera,  of  which  8  are  new,  viz.  Myriocdea^  Chsetocoha^  Arcu^ 
niopm^  Mytilopsis^  Anomoclada^  Clasmatocoleay  SyzygieUoy  and  Sym* 
phyomitra*  Of  Lejeunia  he  describes  234  species,  which  he  distributes 
among  35  sections. 

AlgSB. 

Development  of  Tissne-systems  in  AlgsD.* — ^Herr  N.  Wille  has 
examined  the  structure  and  deyelopment  of  eleven  genera  of  Floridete, 
which  he  divides  into  two  groups : — those  with  a  single  i^ical  cell, 
and  those  with  an  apical  mass  of  cells  with  peripheral  growth.  The 
first  of  these  groups  are  again  divided  into  four,  and  the  second  into 
two  types. 

1.  Delesseria-iype.  (Hydrolapaihum  aanguiTteum^  Bdeueria  akUa^ 
D.  sinuotat  Odanthalia  aenkUa).  Growth  always  takes  place  by  a 
single  api(»J  celL  The  transverse  walls  which  separate  the  primary 
segments  are  at  first  straight,  but  afterwards  become  curved  convezly 
bcdow.  The  primary  segments  are  diyided  by  two  vertical  walls 
into  a  smaller  middle,  and  two  larger  marginal  cells. 

2.  Khodophyllis-type.  (Bhod^hyUia  hifidus.)  Here  there  is  a 
three-edged  apical  cell,  from  which  segments  capable  of  division  are 
separated  alternately  on  the  two  sides.  The  thallus  is  afterwards 
divided  by  walls  parallel  to  the  surface,  and  consists  therefore  of 
two  outer  layers  which  have  endochrome  only  on  their  outer  walls 
and  form  the  assimilating  system,  and  of  one  or  more  inner  layers 
which  constitute  the  conducting  system. 

3.  Ceramium-type.  ^PtUota  elegans,  Bonnemaisonia  asparagoidea.') 
The  apical  growth  in  this  group  has  already  been  folly  described  by 
others. 

4.  Lomentaria-type.  (Lomeniaria  hdliformU.')  The  apical  oell  is 
conical,  and  divides  in  several  directions,  some  parallel  to  the  base, 
others  nearly  vertical  to  the  surfiice,  bv  which  segments  are  separated 
latenJl;^.  These  last  cells  again  divide  i^pidly  into  an  outer  large 
and  an  inner  small  cell,  the  former  further  dividing  into  two. 

5.  Chondrus  -  type.  (Phyllophara  Brodim^  P.  membrantfoUct^ 
P.  rubenSy  Chondrus  crispus!)  Growth  in  length  takes  place  by  mcho- 
tomously  branched  rows  oi  cells,  the  outermost  of  wnich  divide  by 
anticlinal  and  periclinal  walls.  No  conducting  hyphte  nor  reserve- 
system.  The  cells  in  the  interior  part  of  the  thallus  are  greatly 
elongated  and  united  by  pores,  and  form  a  conducting  system. 

6.  Sarcophyllis-type.  (Sarcophyllis  edulis,  Furcmaria  fasHgiaia.) 
The  mode  of  growth  is  the  same  as  in  the  last  type.  Both  conducting 
and  reserve-hyphsd  occur.  The  assimilating  ^tem  consists  of  dicho- 
tomously  branched  rows  of  cells,  each  of  wMch  is  connected  with  one 
or  each  side  by  a  pore. 

*  SB.  Bot.  S'allBk.  Stockhokn,  Sept  28,  1885.  See  Boi  Centralbl.,  zxvL 
(1886)  p.  86.    Cf.  this  Journal,  y.  (1885)  pp.  684,  841 ;  ante,  p.  109. 
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Lithoderma  and  HUdenbrandtia.* — Herr  R  Wollny  has  found 
lAihoderma  fluvicUile  for  the  first  time  in  (Germany,  and  describes  the 
structure  of  the  unilocular  sporangia ;  he  also  gives  a  fuller  descrip- 
tion of  the  marine  L.  macultforme. 

The  firond  of  Hildenbrandtia  rivularU  he  finds  to  be  composed,  not 
of  a  uniform  mass  of  cells,  as  usually  described,  but  of  closely  packed 
filunents  quite  distinct  for  their  entire  length. 

LaminariaceflD  of  Japan.t — ^Herren  F.  B.  Ejellman  and  J.  Y. 
Petersen  describe  sevenul  new  species  of  Laminaria,  Ecklonia,  and 
Alaria  brought  from  Japan  by  the  Vega  expedition,  of  which  L. 
angustata  represents  the  highest  type  yet  discovered,  with  strongly 
localized  sori;  also  the  new  genus  Ulopteryoc— of  which  the  only 
species  has  been  hitherto  known  as  Alaria  pinnatifida  Harv. — with  the 
following  diagnosis : — Badiz  fibrosa ;  stipes  alatus,  alis  demum  latis- 
simis,  undulato-plicatis,  soriferis ;  lamina  cryptostomatibus  prssdita, 
costata,  pinnatim  ramosa ;  soris  in  alis  stipitis  dilatatis  ezpansis, 
zoosporangia  elongato-ellipsoidea  vel  subclavsdformia  inter  parane- 
mata  lineari-clavffiformia  unicellularia  dense  stipata  fovens. 

Vaucheria  sessilis.^ — M.  E.  Dewildeman  describes  a  singular 
form  of  this  species,  parasitic  on  leaves  in  a  spring,  in  which  some  of 
the  filaments  branch  copiously  at  the  extremity,  Uie  thick  branches 
interweaving  into  a  kind  of  IwJl.  These  filaments  were  always  barren. 

Auxospores  of  Cocconema  and  ITayicula.S— M.  P.  Petit  describes 
the  mode  of  formation  of  the  auxospores  of  Cocconema  Cistula  and 
Navicula  erassinervia.  He  regards  it  as  a  process  of  simple  asexual 
reproduction,  never  accompanied  by  any  fnsion  of  two  masses  of 
protoplasm.  It  is  simply  a  case  of  regeneration  of  the  frustules  duo 
to  protoplasmic  activity. 

Hoops  of  Diatom8.|| — ^Dr.  J.  D.  Cox  supports  the  view  that  the 
hoops  of  diatoms  are  formed  all  at  once  out  of  the  living  contents  of 
the  firustule,  and  not  by  accretious  upon  the  edge.  The  most  notice- 
able difference  between  the  hoops  of  different  species  of  diatoms  is 
that  some  are  hyaline,  while  others  are  elaborately  figured  and  orna- 
mented with  markings  more  or  less  resembling  those  of  the  valves. 
These  latter  are  persistent,  forming  a  permanent  portion  of  the  struc- 
ture of  the  diatom,  of  which  lathmia  nerwaa  and  Biddulphia  pulchella 
are  familiar  examples.  The  hyaline  hoop  seems  usually  to  belong  to 
the  free-swimming  forms,  and  those  closely  parasitic  species  in  which 
a  single  frustule  alone  remains  sessile  upon  and  closely  adherent  to  a 
larger  alga  or  other  support.  A  favourable  illustration  is  afforded  by 
Auiacodiscus  Kittoni. 

The  normal  form  of  this  diatom  is  a  convex  disc  with  four  short 

♦  Hedwigia,  xxv.  (iSBQ)  pp.  1-5  (1  pi.). 

t  Ejellraan,  F.  B.,  and  Petersen,  J.  Y.,  Yegaexped.  vetensk.  iakttag.,  iv. 
(1885)  (2  pis.).    See  Bot.  Centralbl.,  xxv.  (1886)  p.  327. 
X  BuU.  Soc  Beige  Micr.,  xii.  (1886)  pp.  66-8  (1  pi.). 
§  Bull.  Soc.  Bot  France,  xxxii.  (1885),  Session  Extraordinaire,  pp.  xlviii.-li. 

(Ipi). 

11  Proc.  Amcr.  Soc.  Micr.,  8th  Ann.  Meeting,  1885,  pp.  33-7  (2  figs.). 
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but  large  prooeBses,  from  which  run  to  the  centre  conspicuous  double 
lines  of  large  areolsB,  giving  to  the  valve  the  well-known  appearance 
of  being  marked  with  a  cross,  the  ends  of  which  end  in  the  hollow 
side  of  the  crescent-shaped  processes.  In  the  two  valves  these  are 
not  opposite  each  other,  but  alternate ;  and  so  long  as  two  or  more 
frustnles  remain  in  a  temporary  filament,  they  are  interlocked  by 
each  process  fitting  into  the  hollow  between  those  of  the  neighbouring 
valve.  The  hyaline  hoops  are  divided  by  well-defined  sutures  into 
five,  six,  or  more  parallel  bands  or  rings.  The  corrugated  appear- 
ance of  the  hoop  is  an  optical  illusion,  as  is  shown  by  the  fact  that 
the  hoops  slide  over  each  other  when  the  new  frustules  separate  after 
the  self-division  of  the  parent.  The  most  noticeable  characteristic  of 
these  hoops  is  that  the  sutures  are  not  continuous  lines  going  quite 
round  the  shell ;  but  at  one  place  they  curve  sharply  upward  towards 
the  valve,  so  that  a  tooth  from  the  next  oute?  division  of  the  com- 
pound hoop  cuts  through  its  neighbour.  These  teeth  alternate  upon 
different  sides  of  the  shell ;  and  if  the  hoop  be  divided  upon  the  Hnes 
of  these  sutures,  it  will  be  found  to  be  made  up  of  a  connected  series 
of  imperfect  rings  or  bands  with  a  projecting  tooth  upon  the  edge, 
and  with  the  carved  ends  of  the  band  separated  by  a  space  into  which 
would  fit  a  similar  tooth  upon  the  adjacent  band  of  the  hoop.  The 
direction  of  the  teeth  has  a  fixed  relation  to  the  valve  to  which  each 
hoop  is  attached,  uniformly  pointing  towards  it. 

When  the  fission  of  the  parent  diatom  is  complete,  and  the  two 
new  frustules  slide  apart,  the  hoops  have  ripened  so  that  the  sutures 
between  the  bands  open  at  the  slightest  touch.  The  division  of  each 
band  by  the  tooth  of  the  neighbouring  one  allows  it  to  spring  open, 
and  the  frustule  (or  pair  of  frostules  ready  for  separation)  is  thus 
freed  from  the  hoops,  which  fall  to  pieces  of  themselves.  This 
mechanism  Dr.  Cox  believes  to  be  designed  to  facilitate  the  escape  of 
the  new  diatoms  from  the  shell  of  the  old  one.  Similar  structures 
are  found  in  other  genera  of  the  fSamily. 

Division  of  Stephanodisoiis  Niagara.* — From  observations  of 
this  diatom,  Mr.  C.  M.  Yorce  confirms  Uie  conclusions  of  Dr.  J.  D.  Cox  f 
with  regard  to  the  hoop.  By  examining  continuous  series  of  gatherings 
the  entire  process  of  envision  may  be  seen.  The  first  change  obeerv^ 
is  the  widening  of  the  connecting  zone  or  hoop.  The  box  of  the 
frustule  becomes  in  consequence  deeper,  until  it  is  often  as  deep  as 
it  is  wide ;  and  at  the  same  time  the  endochrome  increases  in  quantity. 
About  this  time  there  is  seen  an  extremely  fine  line  of  division 
crossing  the  centre  of  the  frustule  in  the  middle  of  the  central  mass 
of  endochrome,  almost  invisible  at  first,  but  gradually  becoming  more 
distinct,  and  at  first  soft  and  flexible.  Later  it  becomes  doubly  clear 
across  the  frustule,  and  begins  to  exhibit  indications  of  the  future 
spines  of  the  new  valves.  The  frustule  has  now  -become  double, 
composed  of  two  frustules,  each  of  which  has  its  outer  valve  thick 
and  strong  with  long  spines,  and  its  inner  new  valve  thin  and  fragile, 

*  Proo.  Amer.  Soc.  Mior.,  8tb  Ann.  Meeting,  1885,  pp.  139-41  (4  figs.), 
t  See  preceding  notice. 
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with  only  mdimentary  spines.  The  endocbrome  in  each  of  the 
frostales  is  disposed  as  it  was  in  the  original  frnstnle  before  division 
began.  As  growth  goes  on  in  the  new  Talves  they  become  thicker, 
and  separate  from  each  other  farther  and  farther,  being  apparently 
poshed  apart  by  the  growth  of  the  lengthening  spines,  ontil  finally 
they  are  sometimes  half  as  far  apart  as  the  width  of  the  original 
frostole.  The  hoop  of  the  parent  frastale  goes  on  widening  to 
accommodate  this  growth,  until,  when  the  two  new  frostales  are 
completely  grown,  they  are  ready  to  separate,  and  to  repeat  the  process 
each  for  itself.  One  or  both  of  the  frostoles  now  drops  out  of  the 
hoop,  and  it  is  not  uncommon  to  find  the  wide  hoop  with  one  frostole 
attached  and  one  gone.  The  new  valve  is  in  this  species  clearly 
formed  by  the  deposition  of  silex  in  or  upon  a  membrane  previously 
formed,  and  not  by  growth  along  an  edge. 

Finer  Structure  of  certain  Diatoms.* — Messrs.  E.  M.  Nelson 
and  G.  0.  Earop  find  that  on  examining  certain  diatoms  witii  the 
finest  oil-immersion  objectives,  and  under  conditions  of  illumination 
such  as  are  absolutely  essential  if  the  full  aperture,  and  therefore 
resolving  power,  of  these  glasses  is  to  be  utilized,  some  detfuls  of 
structure  are  brought  into  view  which  are  otherwise  quite  invisible, 
and,  as  fieur  as  they  know,  have  not  hitherto  been  correctly  described 
or  properly  figured. 

1.  Co8cinod%scu8  asieromphalas.  This  diatom,  although  consisting 
of  a  single  siliceous  membrane,  has  a  double  structure,  viz.  coarse  and 
fine  areolations,  the  latter  witldn  the  former.  The  coarse  areolations 
are  for  the  most  part  circular  in  outline,  and  the  intervening  silex 
is  thick.  Inside  these  areolations  is  a  most  delicate  perforated 
membrane,  the  outermost  row  of  perforations  being  much  larger  than 
the  rest.  This  membrane  is  so  thm  and  fragile  that  it  is  often  broken 
out,  and  when  this  is  the  case  the  coarse  areolations  appear  to  have  a 
crenated  edge. 

2.  Isthmta  nervosa.  This  is  similar  in  construction  to  the  above, 
having  a  single  membrane  with  a  twofold  structure,  a  fine  perforated 
membrane  inside  coarse  areolations.  The  coarse  areolations  in  this 
diatom  are  very  large,  and  the  silex  correspondingly  thick.  At  the 
same  time  the  inner  membrane  is  excessively  thin  and  delicate  as  in 
O.  asieromphalos.  The  perforations  are  large  and  irregular  in  shape 
around  the  margin,  but  smaller  and  circular  in  the  centre.  A 
broken  areolation  is  figured  to  show  the  fracture  passing  through  the 
perforations. 

8.  Triceraimm  focus.  This  diatom  is  very  similar  to  the  preceding. 
The  coarse  areolations  are  hexagonal  in  form  and  very  deep.  At  the 
bottom  of  these  is  a  delicate  perforated  membrane,  the  perforations 
being  circular  and  arranged  for  the  most  part  in  rows.  A  figure  is 
given  showing  a  fracture  passing  through  the  minute  perforations,  the 
resolution  of  which  may  be  considered  one  of  the  most  crucial  tests 
for  the  Microscope  of  the  present  day. 

4.  Eupodiscua  argue.    This  diatom  differs  from  the  above,  inas^ 

♦  Joum.  Quek.  Mior.  Club.,  u.  (1886)  pp.  269-71  (1  pi.). 
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much  as  it  possesses  two  separate  membranes,  one  containiiig  the 
coarse  and  the  other  the  fine  areolations.  The  outer  is  a  strong, 
coarsely-marked  strnctnre,  the  areolations  being  for  the  most  part 
circular  or  oval  in  outline.  The  intervening  silex  is  granulated  on 
the  exterior,  and  has  a  brownish  colour  by  transmitted  light.  With 
reflected  light,  however,  it  appears  white  and  sparkling,  not  unlike 
loafnsugar.  The  interior  membrane  is  very  transparent  and  covered 
with  minute  perforations  (only  lately  discovered,  and  which  have 
been  called  tertiary  markings).  But  in  addition  to  these  are  what 
have  long  been  known  as  fiie  secondary  markings,  viz.  white  bright 
spots,  which  are  arranged  in  rows  radiating  from  the  centre.  These 
secondary  markings  must  not,  the  authors  consider,  be  regarded  as 
perforations,  as  they  have  not  found  an  instance  of  a  fracture  passing 
through  them. 

Another  figure  shows  the  secondary  and  tertiary  markings  on  the 
interior  membrane,  as  seen  through  the  coarse  areolations  of  the 
exterior  membrane.  The  best  way  of  examining  the  secondary  mark- 
ings is  to  use  a  1/2  or  4/10  objective,  with  a  lieberkiihn,  the  specimen 
mounted  dry,  with  the  concave  side  uppermost.  The  tertiary  are 
more  difficult  to  see,  and  vnll  require  a  higher  power. 

The  fracture  passing  through  the  perforations  in  a  valve  of  Pleuro' 
Btgma  angulatum  is  also  shown.  This  diatom  has  but  one  membrane, 
and  only  one  kind  of  perforations.  To  show  this  properly  a  lens 
must  be  very  well  corrected,  and  have  its  glasses  very  perfectly 
centered. 

laohenes. 

Oonidia  of  Lichens.* — Dr.  E.  B.  Forsell  replies  to  Zukal's 
strictures  in  his  '  Flechtenstudien '  f  on  the  author's  views  on  the 
nature  of  the  connection  between  the  algal  and  fungal  elements  in 
lichens,  and  defends  his  statement  in  his  work  on  the  Gloeolichens,  ^ 
that  Zukal  has  in  many  cases  assimied,  without  sufficient  evidence,  a 
genetic  connection  between  algas  and  gonidia,  and  has  hence  been  led 
to  incorrect  conclusions. 

Fungi. 

Symbiosis  in  the  Vegetable  Eingdom.§— Prof.  B.  Hartig  confirms 
the  account   given  by  Frank,||    of   the  occurrence  of  mycorhiza 

iBoaellinia  querdna)  on  the  roots  of  the  oak.  He  considers,  however, 
Prank's  statement  that  many  Cupuliferte  depend  entirely  on  the 
mycelium  of  fungi  for  their  nourishment  as  too  absolute.  It  is  not 
unfrequontly  entirely  wanting ;  and,  especially  at  the  period  when  the 
trees  are  taking  up  the  largest  quantity  of  water  and  nutrient  sub- 
stances, the  newly  formed  apices  of  the  roots  are  entirely  free  from  the 
fungus,  which  attacks  them  only  in  autumn  and  winter. 

♦  Flora,  Ixix.  (1886)  pp.  49-64. 

t  Bee  this  Jotumal,  ante,  p.  112.  X  Ibid.,  antcy  p.  485. 

§  SB.  Bot.  Veroin  Miinchen,  Nov.  11, 1885.  See  Bot.  Centralbl.,  xxv.  (1886) 
p.  350.  II  See  this  Journal,  v.  (1885)  p.  844. 
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Myoorhiza  of  the  Beech.* — Dr.  P.  E.  Muller  confirms  Frank's  ob* 
servations  f  with  regard  to  the  mjcorhisa  on  the  young  roots  of  the 
beech.  He  finds  it  especially  in  dry  sandy  soil  exposed  to  the  son, 
where  there  are  few  earthworms,  and  where  the  soil  has  in  conse- 
quence become  exceedingly  compact  and  hard.  In  such  situations  the 
lower  roots  of  the  beech  trees  die  o£^  and  they  are  nourished  entirely 
by  a  reticulation  of  smaller  roots  near  the  sur&ce.  The  ground 
becomes  coyered  with  a  layer  of  dead  leaves  which  is  converted  into 
humus  by  the  attacks  of  fungi,  rhizopods,  &c.  The  finer  roots  of  the 
beeches  gradually  approach  the  surfiace,  and  at  length  penetrate  this 
layer,  and  the  fungus-mycelium  with  which  they  become  invested  acts 
as  a  saprophyte,  and  conveys  to  its  host  the  soluble  humates  and  other 
substances  formed  in  the  layer  of  decaying  vegetable  matter. 

Vitality  of  Spores  of  Parasitic  Pungi.$— Dr.  A.  B.  Orifaths  has 
experimented  in  the  foUowinff  manner :  A  quantity  of  spores  of 
Peronospara  infestam  (potato-^Usease)  were  taken  from  a  crop  of 
diseased  potatoes.  These  spores  were  then  placed  in  a  porodain 
mortar  ahmg  with  about  6  grms.  of  a  mixture  of  calcium  sulphate  and 
calcium  carbonate,  which  were  thoroughly  mixed  together.  This 
mixture  was  then  placed  in  a  small  oven  always  kept  at  a  temperature 
of  85°  0.  (dry  heat).  After  the  spores  had  been  dried  up  with  these 
mineral  substances  (which  principally  constitute  the  dust  found  in 
the  atmosphere^  for  two  months,  they  had  not  lost  their  vitality,  for 
in  the  space  ot  three  days  after  *'  sowing  "  they  began  to  penetrate 
iuto  the  mesophyU  of  ^e  leaves  (of  a  potato  plant)  through  the 
stomata.  The  leaves  of  Solanum  tuberosum,  along  with  dried  two 
months'  old  spores  of  PeronotporOy  were  kept  in  a  warm,  moist  atmo- 
sphere, such  conditions  being  favourable  for  the  development  of  tiiese 
spores.  On  the  fifth  day  after  '^sowing"  there  was  a  mycelium 
which  had  ramified  through  the  tissue  of  the  leaf,  and  there  was 
also  observed  the  production  of  conidia-bearing  branches  mftlnTig 
their  appearance  through  the  stomata  of  the  leaves.  After  six  months 
of  dry  heat  another  portion  of  the  dust  was  examined  under  the 
Microscope,  mounted  in  water  as  before.  The  cellulose  wall  of  the 
spores  appeared  rather  shrivelled.  Their  vitality  had  not  disappeared, 
for  after  seven  days  £rom  <'  sowing  "  on  the  potato  leaf  there  was  a 
rapid  development  of  hyphsa,  &e. ;  thus  showing  that  even  after  the 
spores  had  been  dried  up  for  six  months  as  dust,  they  were  capable  of 
germinating,  and  each  organism  leaving  its  l^e-mstory  upon  the 
host-plant. 

Again,  after  being  in  a  dried  state  for  ten  months,  it  was  found 
that  the  spores  had  lost  their  vitality.  They  did  not  germinate  upon 
the  leaves  of  Solanum,  not  after  being  in  contact  with  the  leaves  in 
a  warm  and  a  damp  atmosphere  for  a  month  or  six  weeks.  Under 
ihe  Microscope  the  spores  were  seen  to  be  shrivelled  up  and  their 
protoplasm  dead. 


*  Bot  Centralbl.,  zxvi.  (1886)  pp.  22-6  (5  figs.), 
t  See  this  Journal,  v.  (1885)  p.  8i4.       %  Chem. 


X  Chem.  News,  liii  (1886)  pp.  255-7. 
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From  this  inv^Btigation  it  will  be  seen  that  the  spores  of  Pero' 
noipora  infeatans  may  be  dried  up  in  an  atmosphere  and  preserved  as 
dast  for  the  space  of  eight  monilis  without  the  loss  of  their  vitality, 
and  will  germinate  again  when  favourable  circumstanoes  are  offered 
for  their  development. 

Formation  of  Lignin  in  Fungi.* — According  to  Dr.  0.  O.  Harz, 
the  statements  hitherto  made  with  respect  to  true  lignification  in 
Fnngi  rest  on  erroneous  observation .  Experiments  on  a  large  nmnber 
of  species  with  anilin- sulphate  and  wiUi  phloroglucin  and  hydro- 
chloric acid,  &iled  to  detect  any  lignin  reaction.  The  hard  cortical 
shell  of  Elaphomyces,  on  the  contr^,  with  its  projecting  knobs  and 
warts,  is  stained  yellow  by  the  former,  bright  red  by  the  latter 
reagent,  thus  showing  an  instance  of  true  ligni£cation  in  a  fungus. 

In  addition  to  his  previous  detection  of  lignin  in  Elaphomyces 
cervmus,  Dr.  C.  O.  Harz  f  now  finds  it  in  the  sderenchymatous 
fibres  of  the  capillitium  of  several  species  of  Bovista^  as  determined 
by  phloroglucin  and  hydrochloric  acid.  The  lignin  of  these  fungi 
appears  to  be  more  readily  soluble  in  potash  and  soda  than  that  of 
the  higher  plants.  In  a  large  number  of  fungi  examined  no  trace  of 
it  could  be  found. 

Fungi  which  cause  decay  in  timber.t—Mr.P.H.  Dudley  finds  that 
the  fungus  most  destructive  to  railway  sleepers,  planks,  and  bridge- 
timbers  made  of  yellow  or  Georgia  pine  {Pinus  palustris)  is  Lentinua 
lepideus.  The  mycelium  secretes  fluids  possessing  acid  reactions^ 
which  readily  soften  the  thin-walled  tracheides,  causing  their  dissolu- 
tion, and  producing  abundance  of  crystals  of  oxalate  or  phosphate  of 
lime,  or  sometimes  carbonate.  As  soon  as  the  tracheides  are  softened 
by  the  action  of  this  fungus,  larvas  perforate  and  consume  them, 
leaving  the  harder  thick-walled  cells  in  the  condition  of  a  series  of 
shells.  Abundance  of  Schizomycetes  were  found  in  connection 
with  it. 

Fungus-bulbils.  § — Herr  H.  Zukal  has  observed  the  bulbils  already 
described  by  Eidam  ||  in  five  fungi,  viz.  Dendryphium  hulbiferum 
n.  sp.,  Helicoaporangium  coprophilum  n.  sp.,  Haphtrichum  roseum  Lk., 
Mdanasporafimieola  Hans.,  and  a  Peziza,  From  these  bulbils  only 
conidial  forms  are,  as  a  rule,  developed.  In  two  cases,  however,  the 
bulbils  were  transformed  into  fructifications^  and  Zukal  therefore 
regards  them  morphologically  as  these  organs  in  an  undeveloped 
condition.  In  the  fructification  of  some  Ascomycetes  the  bulbil-forms 
may  occur  as  a  normal  stage  of  development.  The  so-called  solerotia 
of  FenidUium  ghucwn  are  probably  modified  bulbils. 

*  SB.  Bot  Yerein.  Munchen.  Blay  13, 1885.  See  Bot  Gentralbl.,  zziil  (1885), 
p.  871. 

t  SB.  Bot  Yerein  MOnohen,  Jan.  13, 1886.  See  Bot  Gentralbl.,  xzv.  (1886) 
p.  886. 

X  Joura.  N.  York  Micr.  Soc.,  it  (1886)  pp.  36-7. 

$  Yerhandl.  K.  K.  Zool.-Bot  Gesell.  Wien.xxxvi.  (1886)  pp.  123-36  (1  pL). 

II  See  this  Journal,  iv.  (1884)  p.  421. 
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Ootaviania  Intea.* — Herr  B.  Hesse  describes  under  this  name  a 
new  fungns  found  on  decaying  beech  leayes  in  Hesse. 

SphfleroBoma  fragile,  t — Under  this  name  Herr  B.  Hesse  describes 
a  new  ondergroiind  species,  and  takes  the  opportunity  of  revising  the 
position  of  Sib  genus,  which  he  places,  wiUi  Tulasne,  among  the 
Discomycetes,  near  to  Bhizinoy  and  not,  as  proposed  by  Berkeley  and 
Broome,  among  the  TuberacesB.  It  is  altogether  destitute  of 
periihecia. 

XTredinesB  of  Illinois  % — ^Dr.  T.  J.  Burrill  giyes  a  complete  list  of 
the  Uredineaa  hitherto  found  in  Hlinois.  It  includes  20  species 
of  Uromifces,  48  of  Puccinia,  5  of  Phragmidium^  1  of  Bavenelia,  1  of 
Cfymnasparangiumy  1  of  CroHariiumy  4  of  Melampsoray  2  of  Coleosporiumy 
1  of  Uredo  (isolated),  2  of  Casoma  (isolated),  41  of  JBcidium  (isolated), 
and  2  of  BoBstdia  (isolated). 

Protoplijrta . 

Mastigocoleus,  a  new  genus  of  Sirosiphonaces.  $— Under  the 
name  Makigocoleus  tesiarum  Herr  G.  Lagerheim  describes  a  new 
species  and  genus  of  Phycochromaceffi  found  attached  to  the  shells  of 
marine  molluscs,  the  first-observed  marine  species  of  Birosiphonaoead. 
The  diagnosis  of  the  genus  is — Trichomata  yaginata,  ramificatione 
vera  irr^gulariter  ramosa,  cellulis  vegetatiyis  uniseriatis  cylindricis 
composita.  Bami  biformes,  partim  cylindrici,  partim  flagelliformes. 
HeterocystaB  singulsa  (rarissime  bines)  terminales  yel  laterales,  nun- 
quam  intercalares.  Multiplicatio  hormogoniis  et  cellulis  chioococ- 
ooideis.  Spone  ignotsB.  Contentus  cellularum  homogeneus.  The 
filaments  appear  to  secrete  an  acid  which  dissolves  the  lime  of  the 
shelL  The  genus  seems  to  have  the  greatest  affinity  with  MtuHgo- 
dadtu  Oohn,  found  in  thermal  springs,  but  differs  in  its  terminal  or 
lateral  heterooysts  and  uniseriate  branches. 

Pretence  of  Mioro-organisms  in  the  Living  Tissue  of  Healthv 
Animals.  ||  — Herr  G.  Hauser  has  subjected  tms  question  to  fresh 
examination,  with  the  following  results : — ^In  the  living  tissues  and 
tissue-fluids  of  healthy  animals  he  finds  neither  pathogenic  nor  any 
other  description  of  bacteria.  When  all  kinds  of  Schizomycetes  are 
excluded  from  animal  tissues  preserved  in  oxygen,  hydrogen,  or 
carbonic  acid,  in  water  or  a  nutrient  solution,  but  the  access  of 
atmospheric  air  permitted,  they  undergo  a  similar  retrogressive 
metamorphosis  to  that  of  the  tissues  in  the  living  body,  which  decay 
in  consequence  of  simple  nutritive  disturbances  without  the  action  of 

*  Pringaheim'B  Jahrb.  I  Wiss.  Bot.,  xvL  (1885)  pp.  255-61  (1  pi.). 
i  Ibid.,  pp.  248-54  (1  pL). 

t  Pioo.  Amer.  Boo.  Micr.,  8th  Ann.  Meeting,  1885,  pp.  93-102. 
f  Notarisia,  i  (1886)  pp.  65-9  (1  pi.). 

II  Arch.  f.  Exn^.  Pathologie  u.  Pharmakologie,  xx.  p.  160.  8ee  Natur- 
foncher,  xix.  (1886)  p.  94. 
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the  baolarm  of  neerosis.    The  ^prodjoc/ta  id  deoanxpoai^^ 

from  the  destruction  of  tissue  independent  of  any  action  of  bacteria 

haye  no  pathogenic  properties. 

Tenacity  of  Life  in  Micrococci.* — ^MM .  Perronoito  and  Airoldi 
experimented  on  Micrococcus  ambraiuSj  the  cause  of  pneumonia  in 
calves,  and  on  the  Pnewnococcus  of  the  horse,  in  order  to  ascertain  the 
relative  lengths  of  time  for  which  they  could  be  kept  aUve.  On  one 
glass  plate  was  spread  some  pure  culture  of  Jtf.  ambratuB;  and  on  a 
second  plate  a  similar  culture,  to  which  was  added  some  sterilized 
water.  These  were  then  placed  in  a  water-balh,  at  a  temperature  of 
85°  0.  Each  day  a  small  portion  was  taken  from  each  culture  and  sown 
in  a  tube  containing  gelatin.  So  long  as  the  Micrococci  remained 
alive,  they  grew  and  formed  small  characteristic  spots.  Micrococcui 
from  the  pure  culture  remained  alive  at  the  sixteenth  day ;  the  other 
was  dead  on  the  thirteenth  day.  Pneumococcus^  treated  with  sterilized 
water,  died  very  much  sooner— on  the  tenth  day.  Heated  to  60°  0.,  in 
the  dry  state,  both  were  dead  at  the  end  of  an  hour.  The  authors 
conclude  that  Micrococcus  resembles  the  non-spore-forming  haderia 
more  than  does  PneumococcuSy  so  £ur  as  resistance  to  high  temperatures 
is  concerned. 

Behaviour  of  the  Spores  of  the  Schizomycetes  to  the  Anilin-d7e8.t 
— Herr  H.  Buchner  had  already  pointed  out  that  spores  of  BadJIm 
suhiUis  which  did  not  take  up  any  anilin-stain  on  simply  drying  on 
the  cover-glass,  did  so  energetioadly  when  killed  by  heating  in  the 
dr^  or  moist  way,  or  by  treatment  with  pure  concentrated  sulphuric 
acid  or  strong  potash-ley.  The  same  phenomenon  occurs  also  in  the 
eporiferous  distemper-filaments  if  these  are  dried  on  the  cover-glass, 
then  slowly  passed  through  the  fiame,  moistened  for  a  few  seconds 
with  concentrated  sulphuric  acid,  and  finally  washed  with  water  and 
stained  by  gentian-violet.  The  filaments  then  have  a  distinctly 
septated  appearance,  the  separate  cells  are  either  somewhat  thick  and 
slightly  stained  or  of  normal  width  and  strongly  tinged,  the  spores 
intens^y  so.  The  remarkable  fieust  is  then  seen  tlutt  the  spores,  which 
previouidy  lav  in  the  vegetative  cells  of  the  filament,  are  driven  out 
of  them  by  the  action  of  the  sulphuric  acid,  some  of  them  lying  free 
by  the  side  of  the  cells,  some  still  adhering  to  their  side-walls,  in  the 
act,  as  it  were,  of  escaping.  Precisely  the  same  appearance  is  seen  in 
BctciUus  mibtiUSf  which  the  writer  regards  as  a  fresh  confirmation  of 
the  morphological  identity  of  these  two  forms. 

The  author  explains  this  behaviour  of  the  spores  of  the  Schizomy- 
cetes towards  anilin-pigments,  on  the  one  hand  by  the  well-known  fieict 
that  living  protoplasm  does  not  take  up  any  pigment,  on  the  other 
hand  by  his  experiments,  which  show  that  the  power  of  germination 
of  the  spores  is  destroyed  by  the  same  degree  of  heat  which  brings 
about  their  staining.  He  does  not,  however,  agree  with  the  hypo- 
thesis of  Eoch  that  the  strongly  refringent  substance  of  the  spores  is 

♦  Arch.  Itftl.  Biol.,  vii.  (1886)  p.  341. 

t  BB.  Geaell.  f.  Morph.  u.  Physiol.  MOnchen,  1885,  4  pa  (1  flgA  See  Bot. 
Ccntralbl.,  xxvi.  (1886)  p.  55. 
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oil,  bat  oonsiders  it  probable  that  it  does  not  differ  in  ohemioal 
properties  from  the  protoplasm  of  the  vegetatiye  eells. 

Cnltivation  of  Bacteria  and  Cholera-bacillns.* — Dr.  L.  Curtis 
has  repeated  Eooh's  experiments  on  the  "  comma-badllas,"  and  agrees 
generally  with  his  conclusions  that  it  is  nnlike  any  other  form,  that 
it  is  pecoliar  to  cholera,  and  is  the  canse  of  the  disease.  Dr.  Curtis 
states  further  that  the  disease  is  not  contagious ;  it  is  only  by  the 
bacillus  gaining  access  to  the  intestinal  canal  that  the  disease  is 
caused.  The  dunlins  does  not  grow  in  acids;  consequently  when 
digestion  is  active,  the  chances  of  taking  cholera  are  small.  It  is 
oidy  at  the  times  when  the  stomach  has  ceased  to  act,  as  during  attacks 
of  indigestion  from  whatever  cause,  that  cholera  comes  on.  The 
bacillus  grows  freely  in  water  and  on  damp  surfaces.  It  forms  no 
spores,  and  is  not  found  in  the  blood;  inoculation  is  therefore 
Uiseless.  The  germ  is  easily  killed,  as  by  a  10  per  cent,  solution  of 
carbolic  acid  in  twenty-four  hours,  by  corrosive  subHmate  in  a  few 
minutes,  or  by  superheated  steam  in  half  an  hour.  Cold  checks  its 
growth,  but  does  not  kill  it. 

Hew  Baoterium.t — Under  the  name  Badenum  tortwmm  Herr 
n.  Zukal  describes  a  form  found  in  a  tank,  the  water  of  which  was  at 
first  coloured  quite  green  by  Euglena^  but  which  lost  its  colour  after 
the  appearance  of  the  masses  of  bacteria.  The  rods  possessed  a 
cilium  at  each  end,  and  combined  into  zoogloea-colonies,  which 
assumed  a  ribbon-like  appearance  as  the  rod  pasised  into  the  filiform 
form ;  these  ribbons  were  14-20  fj,  broad  and  rolled  up  like  shavings. 
On  the  fourth  day  after  the  swarming  condition  a  great  part  of  the  spiral 
bands  had  formed  spores;  but  the  germination  of  these  was  not 
observed.  Several  new  species  of  Fungi  and  Myzomycetee  are  also 
described. 

Bacillus  Malari8B.| — The  observation  first  made  bv  Laveran 
some  years  ago  as  to  the  existence  of  an  amoeboid  organism  in  the 
blood  of  persons  suffering  from  malarial  fevers,  and  which  disappears 
under  the  influence  of  quinine,  has  comparatively  recently  been 
confirmed  by  Drs.  E.  MarohiafiAva  and  A.  Celli§ 

The  parasite  is  an  extremely  minute  amoeboid  organism  found 
free  in  the  blood,  or  in  the  interior  of  the  red  corpuscles  or  attached 
to  them.  In  a  certain  stage  of  its  development  it  possesses  from 
one  to  three  or  four  flagell^  and  is  endowed  with  active  movements. 
This  form  is,  however,  but  rarely  encountered.  In  addition  to  the 
above-mentioned  facts,  the  organism  is  frequently  found  to  contain 
granules  of  black  pigment,  such  as  has  been  ofttimes  noted  in  the 
blood  of  patients  sufifering  from  malaria.  But  little  beyond  these  is 
known  of  the  life-history  of  the  parasite,  although  Drs.  Marchia&va 
and  Colli  have  produced  malarial  paroxysms  in  persons  previously 

*  Proa  Amer.  Boo.  Micr.,  8th  Ann.  Meeting,  ISSS,  pp.  142-50. 
t  Yerhandl.  K.  K.  ZooL-Bot.  OeseR  Wien,  1885»  pp.  333-42. 
t  Cf.  Science,  yii.  (1886)  pp.  297-9  (28  figs.). 
§  Fortschr.  d.  Med.,  1885,  pp.  389  and  787. 
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free  from  the  disease  by  injecting  blood  which  has  been  found  to 
contain  the  organism,  into  their  veins,  and  sabseqnently  verifying 
the  result  after  the  onset  of  the  intermittent  fever. 

The  publication  of  the  researches  of  Marchiafava  and  Celli  has 
provoked  a  reply  from  Prof.  C.  Tommasi-Oradeli,*  who  is  of  opinion 
that  they  have  mistaken  for  the  cause  of  the  alteration  of  the  red 
corpuscles,  the  effect  of  another  cause.  No  pathologist,  he  says, 
would  fail  to  recognize  in  the  alterations  depicted  by  them  a  retro- 
gressive metamorphosis  of  the  red  corpuscles,  and  no  zoologist  would 
be  able  to  recognize  from  these  illustrations  the  progressive  develop- 
ment of  an  animal  parasite ;  while  the  breaking  up  which  Prof.  Golgi, 
who  has  more  recently  corroborated  the  existence  of  the  Plasmodium 
malariad,  calls  segmentation,  is  cited  as  being  the  best  of  proofis  of  a 
retrograde  change.  The  illustrations  of  the  plasmodium  are,  says 
Tommasi-Crudeli,  identical  with  those  given  by  Bollett  to  show  the 
effect  of  an  electric  shock  on  the  red  corpuscle  of  a  frog.f  The 
objections  to  the  granules  are  that  they  do  not  move,  and  that  they 
have  not  been  seen  to  develope  into  plaismodia. 

The  extensive  reasons  offered  a^^ainst  the  plasmodium  are  that 
hitherto  no  general  progressive  infections  have  beion  found  to  be  caused 
by  animal  parasites,  but  on  the  contrary  by  vegetable  ones ;  and,  once 
admit  that  malaria  is  due  to  a  living  organism,  it  follows  that  it 
must  be  vegetable  in  nature,  for  how  could  an  animal  existence 
survive  through  long  periods  of  time,  buried  deep  in  the  earth, 
developing  into  activity  as  experience  has  shown  of  malaria  frequently 
by  accident  ?  And  yet  we  know  that  this  has  happened  over  and  over 
again,  even  with  vegetable  organisms  of  much  higher  development 
thieui  the  Schizomycetes. 

Prof,  Tommasi-Orudeli  finally  confirms  the  opinion  originally 
promulgated  by  him,  that  the  malarial  ferment  is  a  Schizomycete 
such  as  was  described  by  himself  and  Klebs  in  1879. 

Pneumooocons  of  the  Horse.^ — ^M.  E.  Perroncito  investigated  the 
cause  of  ^croupal  pneumonia''  in  horses,  and  found  in  the  diseased  lung 
(not,  however,  gangrenous)  bv  means  of  sections  stained  with  1  per 
cent,  methyl-violet,  large  spherical  or  ovoid  micrococci,  sometimes 
solitary  or  in  twos,  threes,  and  in  even  larger  groups ;  these  were 
frequently  surrounded  by  a  gelatinous  capsule  which  does  not  stain. 
These  organisms  are  Bacterium  pneumanim  emposee;  their  diameter  is 
aboutl'6fu 

He  obtained  cultures  on  gelatin,  and  inoculated  rabbits,  horses, 
&c.y  which  sooner  or  later  died  from  lung  disease,  and  from  the  lung 
he  obtained  bacteria  similar  to  those  ii^'ected. 

From  various  experiments  the  author  concludes  that  the  pneumo- 
ooocus  of  the  horse  differs  fr<mi  that  of  man,  (1)  in  that  it  is  patho- 
genic in  rabbits  and  other  animals ;  (2)  in  that  flie  methods  used  for 

•  Atti  B.  Aooad.  Unoei,  ii  (1886)  pp.  228-7. 
t  Hennann'B  Phydologie,  Bd.  ii  Th.  i. 
X  Arch.  Ital.  Biol.,  viL  (1886)  pp.  348-4. 
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oolonring  the  gelatinous  capsule  are  (at  present,  at  any  rate)  insoffi* 
oient  in  the  case  of  the  pnenmocooens  of  the  horse. 

Miorobe  of  Babies* — Mr.  G.  F.  Dowdeswell  considers  that  he 
has  fonnd  the  microbe  which  appears  clearly  to  constitute  the  virus 
of  this  disease.  It  is  a  micrococcus,  not  very  minute,  and  of  the 
usual  form.  It  stains,  howeyer,  with  some  difficulty;  and  this 
accounts  for  its  having  hitherto  escaped  observation.  In  tibe  cases  of 
dogs  which  he  has  as  yet  examined,  its  principal  seat  is  evidently 
the  central  canal  of  the  spinal  cord  and  medulla  oblongata ;  thence  it 
pervades  the  other  tissues  of  the  central  nervous  system,  occurring 
(sometimes  in  vast  masses)  around  the  walls  of  the  blood-vessels,  and 
in  some  cases  within  the  vessels  amongst  the  red  blood-corpuscles. 
He  found  it  in  the  oortex  of  the  hemispheres,  but  in  very  small 
numbers,  and,  so  far,  only  in  the  perivascular  and  pericellular  lymph 
spaces.  In  the  cerebellum  it  was  not  found  at  all,  nor  in  the  salivary 
^ands.  It  does  not  stain  by  hffimatoxylin,  either  with  or  without 
a  mordant,  as  asserted  by  Prof.  Fol.  Noitiier  does  it  occur  within 
the  nerve-fibres,  as  he  states ;  and  lastly,  it  is  fully  three  times  the 
dimensions  whidi  he  gives.  It  docs  not  occur  in  the  same  situation^ 
treated  by  the  same  methods,  in  normal  animals.  In  the  one  case 
of  a  rabid  dog,  which  Mr.  Dowdeswell  had  examined  to  control  his 
previous  obscurvations,  the  tissues  were  placed  in  alcohol  so  shortly 
after  death  as  to  preclude  the  possibility  of  the  occurrence  of  septic 
organisms.  In  addition  to  which,  all  saprophytes,  as  far  as  yet 
ol^erved,  stain  very  readily  with  the  usual  anilin  dyes,  which  this 
microbe  does  not. 

Babies.* — ^Prof.  H.  Fol  has,  by  means  of  a  second  culture  of  his 
miorobe  of  rabies,  succeeded  in  inducing  madness  in  the  animals 
under  experiment.  He  has  sent  cerebral  matter  of  a  rat  thus  inocu- 
lated to  Pasteur,  who  has  confirmed  the  statement  that  madness  is 
transmitted  to  animals  inoculated  with  it.  Latterly  Fol  has  experi- 
mented on  the  dog,  in  which  the  symptoms  are  more  charactenstia 
The  microbe  shows  itself  under  a  constant  form. 

Tbe  best  way  of  obtaining  a  culture  is  to  grind  down  the  cerebellum 
and  salivary  glands  with  carbonate  and  phosphate  of  potash,  then  to 
filter  through  a  '^  Ghamberland  bougie."  The  most  potent  rabies  virus 
is  in  the  brain  and  spinal  cord ;  it  is  less  so  in  the  siJivary  glands,  and 
in  the  blood  is  comjdetely  absent.  The  propagation,  then,  is  not  carried 
on  by  the  blood,  but  is  transferred  by  nerves  and  by  lymphatic  vessels. 

Hiippe's  Methods  for  the  Study  of  Baoteria.t— Br.  F.  Huppe's 
exhaustive  work  on  this  subject  commences  with  a  brief  statement 
of  the  various  classes  of  bacteria,  followed  by  the  principles  on 
which  sterilization  depends,  together  with  the  various  methods,  in- 
cluding that  of  discontinuous  or  intermittent  sterilization.  The 
various  forms  of  bacteria  are  next  described,  with  the  method  of 

*  Arch.  Sci.  Phys.  et  Nat,  xv.  (1886)  pp.  414-5. 

t  Htippe,  F.,  'Die  Methoden  der  Bakterien-ForaohuDg,'  8rd  ed.,  244  pp., 
40  figs,  and  2  pis.    (8yo,  Wiesbaden,  1886.) 
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obflervation  of  nnstained  and  stained  bacteria.  Considerable  space  is 
devoted  to  tiie  methods  of  staining  the  bacillus  of  tuberculosis,  and 
especially  its  spores.  The  method  of  treating  sections  of  tissue  for 
the  purpose  of  showing  bacteria,  and  the  various  culture  methods  and 
materials  are  given ;  and  something  is  said  of  saprophytic  and  parasitic 
bacteria.  The  work  is  illustrated  by  good  woodcuts  and  two  litho- 
graphic plates. 


MICROSCOPY, 
a.  Instruments,  Accessories,  Ac* 

Watson-Crossley  Mioroscope.— This  (fig.  118)  is  a  combination 
of  tiie  Oblique  Illumination  Microscope  of  Messrs.  Watson  (see 
this  Journal,  VoL  I.,  1881,  p.  516)  and  the  Swinging  Tail-piece 
Microscope  with  illuminating  prisms,  of  Mr.  £.  Crossley  (ibid., 
p.  658). 

The  peculiarity  of  the  former  instrument,  it  will  be  remembered, 
consisted  in  the  body-tube  being  set  laterally  on  the  limb,  the 
latter  being  made  to  incline  with  the  stage,  on  a  horizontal  axis  in  a 
line  with  the  object,  the  mirror  remaining  fixed.  By  this  means,  and 
by  the  power  of  rotating  the  whole  instrument  round  the  mirror, 
lUumination  in  all  altitudes  and  aaimuths  could  be  obtained,  without 
moving  the  eye,  the  light  from  the  mirror  remaining  constantly  upon 
the  object. 

The  second  instrument  was  provided  with  a  hollow  swinging  tail- 
piece, enclosing  three  prisms,  by  which  the  light  from  the  lamp 
passing  into  the  hollow  trunnion  axis  was  projected  down  the  arm  and 
thence  upon  the  mirror ;  thus  no  change  of  the  Microscope  on  its 
horizontal  axis  affected  the  illumination  which  remained  constantly  on 
the  object. 

The  speciality  of  the  new  form  consists  in  the  above  two  ideas 
being  combined.  It  would  be  difficult  to  do  this  if  the  tail-piece 
were  retained  in  its  ordinary  place,  as  the  one  form  requires  much 
solidity  in  the  axis  on  which  the  limb  inclines,  while  the  other 
necessitates  the  axis  being  made  hollow.  The  swinging  tail-piece 
with  the  substage  and  mirror  is  therefore  separated  fi^m  the  Micro- 
scope and  attached  to  a  pillar  on  the  opposite  side  of  the  base.  As  in 
the  first-mentioned  form,  the  mirror  (detached  from  the  tail-piece) 
can  be  fixed  to  the  base.  Tho  stage  also  inclines  on  its  axis  as  well 
as  the  limb  with  the  body-tube. 

Thus  the  observer  has  the  choice  of  obtaining  oblique  light  in 
one  and  the  same  instrument,  either  (1)  by  inclining  the  body-tube 
over  the  fixed  mirror,  or  (2)  by  using  the  mirror  on  the  swinging 
tail-piece. 

*  This  BubdiTision  oontains  (1)  Stands;  (2)  Eye-pieces  and  Objectives; 
(3)  lUuminating  Apparetos;  (4)  Other  Accessories;  (5)  Photo-miorograpby ; 
(6)  ManipQlation ;  (7)  Microscopical  Optics,  BookS|  and  Miscellaneous  matters. 
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Fio.  118. 


Watson-Cbossley  Mtcrosoopb. 
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BanBoli  and  Lomb  Optical  Co.'s  Physioian's  Miorosoope. — The 

special  features  of  this  instminent  (fig.  114)  are  the  fine  adjustment 
(described  in  Vol.  11.,  1882,  p.  683),  the  cradle-joint  for  inclining,  and 
the  glass  stage.  The  latter  rests  on  a  forked  support  and  coald  be 
made  to  giye  in  a  different  form  one  adyantage  of  Mr.  Nelson's  divided 


Fio.  114. 


stage,  as  with  glass  the  position  of  the  illuminating  apparatus  would 

be  readily  seen.     The  slide-carrier  would,  howeyer,  require  to  be 

altered,  so  as  not  to  impede  the  view  beneath  the  stage.    There  is  ^i 

a  removable  substage  and  diaphragm.  ( 

The  pillar  and  arm,  in  the  original  form,  were  marked  so  as  to 
indicate  the  correct  inclination  of  the  body  in  the  use  of  the  camera 
lucida.     The  mirror  is  attached  to>a  swinging  tail-piece. 
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Beck's  Mineral  Microscope.— Thig  (fig.  115;)  was  devised  by  the 
late  Mr.  R.  Beck  for  rapidly  looking  over  large  pieces  of  rocks.  The 
body-tubes  and  pillar  of  a  binocular  Microscope  are  attached  to  a  flat 
horizontal  bar  which  is  passed  through  longitudinal  apertures  in  two 

Fig    115. 


side  to  side  and  from  back  to  front,  so  that  the  Microscope  can  be 
passed  over  a  large  rock  placed  on  the  base.  The  latter  is  11  in.  x 
10  in.,  and  the  bur  is  6  in.  aboye  it. 

Dentin's  Miorometer-Mioroscope. — ^This  Microscope  (fig.  116) 
was  devised  and  constructed  in  1845  by  Herr  H.  Deutgen,  of 
Groningen,  for  the  physical  laboratory  of  the  University  of  that  city. 

The  peculiarities  are  (1)  the  application  of  the  Torrill  system  of 
mechanical  stage,  which  had  only  then  been  recently  invented  by 

Ser.  2.— Vol.  VI.  2  Y 
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Mr.  Tanill  in  England ;  (2)  the  two  screw  stage-micrometers  acting 
at  right  angles,  so  that  measurements  can  be  made  in  both  directions, 
and  (8)  the  variable  diaphragm  beneath  the  stage,  consisting  of  two 
rectangnlar  plates,  each  having  a  large  Y-shaped  aperture,  and  so 

Fro.  116. 


arranged  that  a  pinion  at  the  side  causes  them  to  move  together  but 
in  opposite  directions,  thus  varying  the  size  of  the  sqoare  aperture  of 
the  diaphragm  from  tiie  full  opening  (1^  in.)  to  a  minute  hole. 

The  fine  adjustment  is  by  a  direct-acting  screw  behind  the  body- 
tube,  raising  or  lowering  a  stud  to  which  is  attached  the  support  of 
the  body-tube. 

The  stage  has  spring  clips  connected  by  a  rod,  to  grip  glass  cells 
of  special  design. 

The  question  of  duly  balancing  the  instrument  on  its  inclining 
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axis  was  wholly  neglected  in  the  design ;  and  indeed  the  slender 
attachments  of  the  hody-tube  with  its  focusing  adjustment^  the 
ponderous  mechanical  and  micrometer  stages,  and  the  adjustable 
diaphragm  on  the  long  square  bar  indicate  on  the  part  of  the  maker 
a  Tery  imperfect  estimate  of  the  necessity  of  stability  for  the  purpose 
he  had  in  ^iew. 

Oiacomini's  Microscope  with  large  Stage. — Signer  F.  Eoristka, 
of  Milan,  sends  us  fig.  117  as  showing  the  modifications  which  he 
has  introduced  into  this  instrument  since  its  original  design.* 

The  lateral  "  wings  "  by  which  the  width  of  the  stage  is  increased 

Fio.  117. 


to  40  cm.  (wide  enough  to  take  sections  of  the  entire  human  brain)  are 

in  the  form  of  hollow  trays,  while  the  fine  adjustment  is  now  effected 

by  an  arrangement  at  the  nose-piece  acting  similarly  to  the  old  form 

♦  See  this  Journal,  v.  (1885)  p.  51G. 

2  Y  2 
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of  oorreotion  ooUar  of  an  objective.  The  nose-piece  consists  of 
two  tabes,  the  inner  one  being  pressed  upwards  by  a  spiral  spring 
encircling  it ;  it  is  provided  wim  two  pins  which  travel  in  slots  in 
the  outer  tube ;  a  screw  collar  on  the  latter  works  against  the  pins, 
and  thus  controls  the  motion  upwards  or  downwards  of  the  inner  tube. 

Vaohet's  Corneal  Microscope. — ^M.  Nachet  sends  us  fig.  118, 
showing  his  form  of  Gorneal  Microscope,  which,  unlike  that  by 
Schieck  described  Vol.  lY.  (1884)  p.  954,  has  binocular  body-tubes. 

The  body-tubes  E  E  are  attached  to  the  standard  F,  which  consists 
of  three  tubes  sliding  in  one  another  and  intended  to  be  clamped  to  the 
table.  The  body-tubes  can  be  inclined  on  a  hinge  joint.  There  is  a 
coarse  adjustment  at  G.    The  leather-covered  pa&  G  0  form  a  rest  for 

Pio.  118. 


the  forehead  of  the  person  under  observation,  and  B  for  his  chin. 
They  can  be  adjusted  to  different  lengths.  The  little  ball  H  is  used 
as  an  object  to  be  followed  by  the  eye  of  the  patient,  so  as  to  present 
diffarent  parts  of  the  cornea  to  observation.  D  is  a  bull's-eye  con- 
denser. The  screws  on  the  standard  are  for  adjusting  the  two  arms 
in  any  desired  position  and  for  clamping  the  sliding  tubes  of  the 
standard  at  any  given  point  of  extension. 

The  instrument  is  also  adapted  for  examining  aquaria,  and  surfaces 
of  all  kinds,  the  skin,  &o. 

XTse  of  the  Microscope  in  the  Mechanical  Arts.  *—  Mr.  O.  M. 
Hopkins  indicates  the  many  uses  which  may  be  made  of  the  Micro- 
scope in  workshops,  not  only  for  making  fine  measurements  and 

♦  Central-Ztg.  f.  Optik  u.  Mech.,  vi.  (1885)  pp.  270-2  (10  figs.). 
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examining  the  quality  of  the  work,  but  also  in  the  selection  of 
material  and  observing  its  behavionr  under  different  oonditions. 

Thus  the  causes  of  the  great  differences  in  the  efficiency  of  tools 
used  in  metal-workiug  may  best  be  detected  and  studied  by  the 
Microscope.  The  efficiency  of  the  tool  must  depend  not  only  upon 
the  quality  of  the  steel,  but  also  upon  the  way  in  which  the  edge  has 
been  given  to  it.  A  tool  sharpened  upon  a  coarse  grindstone  is  in 
reality  grooved  and  notched,  while  one  that  has  been  smoofldy  ground 

Fig.  119.  Fiq.  120.  Fio.  121. 


and  finished  upon  a  hone-stone  shows  a  straight  sharp  edge ;  these 
characters  are  well  seen  with  the  Microscope,  and  are  also  betrayed 
by  the  surface  of  material  worked  by  the  tooL  A  coarsely  ground 
tool  (fig.  119)  produces  the  furrowed  and  ridged  surface  of  fig.  122 ; 

Fio.  122.  Fio.  123.  Fio.  12i. 


one  that  has  been  ground  upon  an  emery  wheel  which  does  not  run 
truly  (fig.  120)  works  the  suHace  shown  in  fig.  123,  where  the  metal 
has  been  torn  out  and  not  cut  by  the  tool,  while  fig.  124  represents 
the  smoothly-cut  surface  worked  by  a  well-finished  tool  (fig.  121). 


Digitized  by 


Google 


678  SUMMABY  OF  0T7BBENT  BE8BASGHE8  BBLATINO  TO 

Fig.  125  shows  another  purpose  to  which  the  Microscope  can  be 
applied  in  the  workshop  to  obviate  the  difficulty  often  experienced  in 

making  accurate  measurements 
Fin  ^9!^  with  calUpors.    B  is  a  bar  with 

a  micrometer  scale,  fitstened  to 
the  right  limb  of  a  pair  of 
callipers,  and  a  is  an  index 
fastened  to  the  left  limb.  The 
work  having  been  calibrated 
in  the  usual  manner,  the  posi- 
tion of  the  index  upon  the 
scale  is  accurately  determined 
^  by  means  of  the  Microscope  A 

which  is  also  carried  by  the  bar 

B ;  and  it  is  clear  that  in  this 

way  a  precision  is  secured  which 

p  is  quite  unattainable  by  the 

ordinary  methods  of  cidibra- 
tion. 

Finally     the     Microscope 

can  with  advantage  be  used  to 

criticize  the  efficiency  of  the 

emery   wheel;    for  this  there 

is  no  better  criterion  than  an 

examination  of  the  fine  dust  thrown  ofT  at  the  edge  of  the  wheel. 

If  the  cement  is  not  hard  enough,  the  particles  of  emery  are  soon 

loosened  and  removed ;  if  on  the  other  hand  there  is  too  much  bard 

Fig.  126. 
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cement,  the  emery  will  remain  enclosed  in  it  and  the  wheel  will 
only  do  its  fall  amount  of  work  by  the  exertion  of  nndne  pressure. 
A  carefol  examination  of  the  dost  especially  with  regard  to  the 
proportions  of  cement,  emery,  and  iron  or  steel  particles  which  it 
contains,  will  show  withont  doubt  whether  the  wheel  is  well  made 
and  is  doing  its  work  efficiently.  Under  the  best  conditions  the 
grindings  should  consist  mainly  of  iron  or  steel  with  few  particles  of 
emery  and  few  sphemles  of  molten  metal ;  if  there  is  mnch  emery 
present,  the  wheel  is  wearing  too  rapidly;  while  the  presence 
of  mnch  molten  metal  indicates  that  too  much  pressure  is  being 
exerted.  Fig.  126  represents  the  dost  from  a  good  wheel ;  here  there 
are  only  a  ievr  angular  particles  of  emery,  while  the  particles  of 
metal  are  sharp  and  clean  cut  Fig.  127  contains  a  large  quantity  of 
emery  and  only  little  cement,  while  the  particles  of  metal  are  as  in 
the  previous  case,  and  the  wheel  will  wear  out  very  quickly.  Fig.  128 
represents  the  dust  of  a  wheel  which  contains  too  much  cement. 
The  great  pressure  necessary  to  make  it  cut  was  sufficient  to  fuse 
the  particles  of  iron  or  steel. 

Attached  to  the  EonigHche  Technische  Hoohschule  at  Oharlotten- 
burg,  Berlin,  is  a  department  for  the  preparation  of  microscopic 
sections  where  metals  are  cut,  polished,  etched,  and  mounted  for  the 
Microscope.  With  the  sections  are  also  to  be  obtained  diagrams  in 
one  or  more  colours  drawn  to  the  scale  of  50 : 1.* 

The  Microscope  in  the  Workshop.f — Prof.  W.  A.  Bogers  in  a 
paper  read  before  the  Boston  Meeting  of  Mechanical  Engineers, 
refers  as  follows  to  the  use  of  the  Microscope  in  the  workshop  : — 

**  In  the  ordinary  operations  of  the  workshop,  the  lathe  and  the 
planer  are  the  primary  tools,  while  the  caliper,  with  the  graduated 
scale,  is  the  secondary  tool.  Let  us  take  the  most  simple  case.  It 
is  required  to  turn  down  a  piece  of  metal  to  a  given  diameter.  In 
order  to  make  the  assumed  case  as  simple  as  possible,  we  will  assume 
the  required  diameter  to  be  an  even  inch.  The  caliper  is  set  for  this 
unit  of  length,  either  from  a  graduated  scale  or,  more  accurately, 
from  an  end-measure  inch  with  parallel  faces.  The  setting  in  the 
latter  case  is  done  by  the  sense  of  feeling.  We  thus  introduce  an 
additional  element  of  complexity,  since  sight  is  at  once  the  primary 
sense  and  the  ultimate  test  of  a  given  limit  of  extension  upon  which 
the  workman  must  rely.  When  the  market  is  supplied  with  gradu- 
ated scales  from  which  any  required  length  may  be  taken  by  the 
sense  of  feeling,  it  will  be  in  order  to  defend  the  practice  of  relying 
upon  this  sense  as  a  final  test  in  measurements  of  extension.  As  a 
differential  test,  it  is  both  useful  and  accurate.  As  an  absolute  test 
it  had  better  be  abandoned.  It  is  a  makeshift  at  best.  Assuming 
that  the  caliper  has  been  set  to  an  exact  inch,  the  workman  turns  the 
piece  of  metal  to  the  required  size  by  a  series  of  approximations 
with  the  ever-present  risk  of  going  beyond  the  required  limit. 
During  the  final  part  of  the  operation  he  stops  the  lathe  to  tast  the 

♦  Central-Ztg.  f.  Optik  u.  Mech.,  vii.  (1886)  p.  131. 
t  Ct  Eugl.  Mech.,  xUi.  (1886)  pp.  397-8. 
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diameter  wiih  bis  caliper.  He  then  takes  another  chip,  stops,  tries, 
starts,  stops,  tries,  nntil  the  subtle  and  eyer-yarying  sense  of  feeling 
satisfies  him  that  he  has  obtained  the  correct  diameter.  Bat,  after 
all,  the  nnoertainty  in  the  setting  of  the  caliper  remains,  and  this 
uncertainty  is  generally  greater  &an  that  which  would  be  found  to 
exist  in  the  comparative  trials  of  the  diameter.  If,  now,  we  increase 
the  required  unit,  and  especially  if  fractional  increments  are  added, 
the  problem  of  transferring  a  required  length  firom  a  scale  to  a  caliper 
becomes  a  most  serious  one. 

''Only  one  other  objection  remains  to  be  overcome.  It  is  the 
common  impression  that  the  delicate  adjustments  of  the  Microscope 
which  are  continually  demanded— especially  the  adjustment  for  focus 
•—can  only  be  made  by  the  most  delicate  and  sensitiye  means.  No 
impression  could  be  more  erroneous.  Give  me  a  small  lead  hammer 
and  I  will  set  the  top  of  my  comparator  to  a  given  line  in  half  of  the 
time  and  with  greater  precision  than  it  can  be  set  by  means  of  a 
screw  movement.  Give  me  a  vertical  movement  by  means  of  an 
eccentric  disc  and  a  long  lever  arm,  and  I  will  bring  the  surface  of  a 
plate  weighing  100  lbs.  into  the  focus  of  the  objective  quite  as  quickly 
and  quite  as  accurately  as  a  similar  adjustment  could  be  made  in  the 
hands  of  a  professional  microscopist*' 

Klonne  and  Miiller's  Diaphragm.  —  Herren  J.  Eldnne  and 
G.  Miiller  have  patented*  an  ingenious  diaphragm  shown  in 
figs.  129-133. 

It  consists  of  two  plates,  each  pierced  with  an  aperture  as  shown  in 
figs.  132  and  133.    They  are  connected  to  a  T-pieoe  g  by  pins  passing 


Fio.  129. 


Fio.  130. 


Fig.  131. 


^ 


'<'0-'!/ 


TF 


through  the  slots  in  the  ends  of  the  arms.  This  T-piece  is  attached 
to  a  fhune  sliding  below  the  condenser,  and  just  wide  enough  to  allow 
of  the  plates  moving  backwards  and  forwards  in  grooves  as  the 
T-piece,  turning  on  a  central  pin,  assumes  the  different  positions  shown 
in  figs.  129-131.     In  the  first  position  the  light  is  shut  off,  while  in 

*  German  Patent,  Kl.  42,  No.  34870,  26th  Augufit,  1885, 1  p.  and  11  figs. 
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ihe  last  we  hare  the  fall  aperture.  Adj  intermediate  degree  of 
illnmination  can  be  obtained ;  the  iUnmination  is  made  exoentric  by 
shifting  the  whole  apparatus  laterally. 

An  analogous  device  was  constructed  by  Dollond,  and  is  described 
and  figured  by  Harting  from  a  Microscope  at  Utrecht*  A  practi- 
cally identical  form  which  we  recently  obtained  in  England,  is  shown 
in  fig.  134,  where  two  plates  with  Y-shaped  apertures  are  made  to 


Fig.  132. 


Pig.  133. 


Fig.  134. 


move  simultaneously  in  opposite  directions  by  racks  and  a  pinion. 
The  aperture  can  thus  be  yaried  from  a  pin-hole  to  half  an  inch. 
Deutgen's  Micrometer-Microscope  (supra,  p.  673^  has  the  same  form 
of  diaphragm,  which  is  however  a  fixture  beneath  the  stage. 

Now  that  the  Iris  diaphragm,  however,  in  the  form  used  by 
Messrs.  Beck  in  their  ^  Star  "  Microscope,  can  be  made  so  cheaply,  it 
would  appear  to  supersede  any  of  the  forms  of  diaphragm  above 
noted. 

Lieberkiilm  Stops. f — Dr.  G.  W.  M.  Giles  writes  that  during  the 
process  of  examination  and  delineation  it  will  be  often  found  desirable 
to  substitute  direct  for  transmitted  illumination,  and  to  effect  this 
change  expeditiously  he  finds  no  appliance  so  useful  as  the  old- 
fashioned  but  much-neglected  Lieberkuhn.  To  stop  out  the  central 
rays  of  light  he  employs  small  discs  of  vulcanite,  sawn  out  of  a  very 
thm  piece  of  sheeting.  By  simply  wetting  them,  these  can  be  made  to 
adhere  to  any  part  of  the  under  surface  of  the  slide,  and  can  be  shifted 
about  if  necessary  with  the  tip  of  the  finger,  without  removing  the 
slide  from  the  stage.  By  alternately  employing  direct  and  trans- 
mitted light,  many  details  of  structure  can  be  learnt  which  could  not 
possibly  be  made  out  by  either  alone,  and  it  enables  one  also  to  fill  in 
the  natural  colours  in  the  finished  drawing,  which  are  quite  lost  by 
transmitted  light. 

Boss's  Centering  Olass. — This  apparatus  was  designed  by  Mr. 
A.  Boss  for  ascertaining  whether  stage  diaphragms,  illuminators,  and 
other  appliances  are  properly  adjusted  in  the  optic  axis  of  the  Micro- 
scope, and  acts  on  the  principle  that  when  suitable  lenses  are  inserted 
in  die  body,  or  superadded  to  the  eye-piece  at  various  positions,  they 

*  Dan  Mikroskop,  1859,  pp.  841-2  (2  figs.).  t  6ci.-Go88ip,  1886,  p.  121. 
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will  give  an  extended  conj agate  focus  to  the  object-glass,  so  as  to 
convert  the  combination  into  a  kind  of  telescope. 

The  apparatus  (figs.  135  and  136)  consists  of  a  pair  of  plano- 
convex lenses  mounted  in  a  tube  fitting  in  an  adapter  which  is  placed 


Fig.  135. 


Fig.  136. 


over  the  eye-lens  of  an  ordinary  eye-piece  when  the  eye-guard  is 
removed.  A  pin-hole  diaphragm  is  fitted  over  the  upper  lens,  and 
the  combined  focus  of  the  two  is  about  ^  in.  To  allow  of  adjustment 
for  focus  the  lenses  slide  in  the  adapter,  and  when  adjusted  the  eye- 
point  (or  ^'Bamsden"  circle)  can  be  focused  and  viewed  through 
them. 

The  centering  gloss  is  used  in  conjunction  with  a  cap,  haying  a 
pin-hole  aperture,  fitting  over  the  illuminator,  so  that  the  coUimation 
of  the  two  pin-hole  diaphragms  with  the  source  of  light  will  afibrd  a 
ready  method  of  adjusting  tibo  illumination  exactly  in  the  optic  axis. 

In  practice,  the  pin-hole  cap  is  first  applied  over  the  illuminator, 
and  the  image  of  the  source  of  light  seen  through  it  is  centered 
approximately  with  the  ordinary  eye-piece ;  the  centering  glass  is 
then  put  over  the  eye-piece,  and  the  exact  coUimation  is  obtained  by 
the  adjustment  of  the  centering-screws  of  the  substage,  and  by  slight 
movements  of  the  mirror  or  source  of  light. 

Amid  Polariring  Apparatus. — We  recently  found  in  Florence 
a  piece  of  apparatus  belonging  to  an  Amici  Microscope,  the  construc- 
tion of  whidi  was  somewhat  puzzling.  On  submitting  it  to  Mr. 
H.  G.  Madan,  he  reports  as  follows : — 

"  The  apparatus  (fig.  137)  consists  of  a  square  brass  box  containing 
10  thin  plates  of  glass  (the  glass  has  a  decided  blueish  tinge,  and  is 
not  very  perfectly  polished).  On  the  top  of  the  plates  lies  a  right- 
angled  prism  of  glass  (refractive  index  =  1  *  512) ;  the  hypothonuse 
of  the  prism  being  parallel  to,  and  in  contact  with,  the  top  plate. 
The  box  is  supported  on  a  brass  stem  in  such  a  position  that  the  plane 
of  the  glass  plates  makes  an  angle  of  118^  (approximate)  with  the 
axis  of  the  Microscope,  under  the  stage  of  which  it  is  fitted ;  and  it 


Digitized  by 


Google 


ZOOLOGY  AND  BOTANY,   MIOROflOOPY,   ETC. 


683 


can  be  turned  round  on  this  Btem  in  such  a  way  as  to  preserve  this 
angle  constant  for  all  azimuths. 

When  it  is  placed  so  as  to  reflect  light  from  the  sky  or  a  lamp 
up  the  body  of  a  Microscope,  this  reflected  light  is  found  to  be  plane- 
polarized  in  the  usual  manner  effected  by 
reflection  from  a  handle  of  glass  plates. 
It  seems  clear  that  the  instrument  is  in- 
tended for  use  as  a  polarizing  mirror,  and 
its  action  is  of  the  following  kind. 

A  beam  of  ordinary  light  incident  on 
the  prism  at  A  emerges  from  the  lower 
face,  when  it  falls  on  the  latter  at  angles 
less  than  the  critical  angle  41°  24',  deviated 
(and,  of  course^  also  dispersed)  to  such  an 
extent  as  to  fall  on  the  bundle  of  glass 
plates  at  the  polarizing  angle,  56°.  It  is 
thus  polarized  by  reflection  in  the  usual 
way,  and  passes  upwards  into  the  prism 
near  the  edge  B.  In  its  passage  through 
the  prism  its  dispersion  is  entirely  cor- 
rected, and  it  emerges  as  a  colourless 
plane-polarized  beam  in  such  a  direction 

as  to  illuminate  an  object  on  the  stage  and  enter  the  object-glass  of 
the  Microscope. 

The  main  advantage  which  the  apparatus  was  intended  to  secure 
seems  to  be,  to  enable  a  ray  to  fall  on  the  pile  of  plates  at  the 
polarizing  angle  without  the  necessity  of  placing  the  plates  very 
obliquely  to  the  axis  of  the  Microscope.  Thus  there  is  a  considerable 
gain  in  convenience  and  compactness." 

Winkers  Micrometer  Eye-piece. — In  such  micrometer  eye- 
pieces as  that  of  Oundlaoh  (fig.  138),  where  the  micrometer  m  is 


Fio.  138. 


Fig.  189. 


inserted  in  a  slit  (covered  by  a  ring  r)  and  the  eye-lens  o  is  focused 
on  the  micrometer  by  moving  it  in  or  out,  the  magnifying  power  is 
altered  with  each  change  in  the  position  of  the  eye-lens. 
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Herr  B.  Winkel  *  has  endeayonred  to  remove  this  objection  by 
leayiDg  the  eye-lens  in  a  fixed  position  and  moving  the  micrometer 
verticcdly  by  the  contrivance  shown  in  fig.  139.  Here  the  micrometer 
m  is  raised  or  lowered  by  turning  the  cap  a,  which  is  connected  with  a 
piece  g  having  a  thread  cut  in  it,  and  by  this  means  e  with  the 
micrometer  is  raised  or  lowered  in  a  similar  manner  to  the  arrange- 
ment for  correction-adjustment  in  objectives. 

Herr  B.  Winkel  overlooked  the  fact,  however,  that  in  getting  rid 
of  the  objection  to  any  movement  of  the  eye-lens  he  had  introduced  a 
similar  cause  of  error.  Any  movement  of  the  micrometer  shifts  it 
from  the  plane  of  the  image,  and  to  bring  the  latter  into  coincidenoe 
again  it  is  necessary  to  refocus  the  objective,  and  this  alters  the 
magnifying  power. 

Method  of  Webbing  the  Pilar  Miorometer.t — Mr.  D.  Oill  gives 
the  following  directions  for  webbing  a  micrometer. 

A  spider  (the  variety  is  marked  by  a  cross  on  the  back,  and  is 
found  in  English  gardens  about  decayed  wood)  is  caught,  and  placed 
on  a  wire  fork.  The  insect  immediately  attaches  a  web  to  the  wire 
and  begins  to  lower  itself  by  the  web  to  the  ground.  This  web  is 
wound  up  on  the  fork  till  ten  or  twelve  turns,  separated  by  a  con- 
venient space,  have  been  secured.  A  brush  with  varnish  is  then 
passed  along  the  prongs ;  the  webs  are  thus  securely  fixed  to  the 
fork.  The  parallel  prongs  of  the  fork  must  be  sufficiently  far  apart 
to  allow  the  web-frune  of  the  micrometer  to  pass  between  them. 
The  frame  to  be  webbed  is  placed  on  a  flat  dull  black  surface  between 
the  prongs  of  the  fork,  the  latter  being  carefully  arranged  so  that  one 
of  t£e  webs  lies  nearly  in  the  furrow  ruled  in  tiie  frame  for  its  recep- 
tion. As  the  web-frame  is  generally  thicker  than  the  fork,  the  web 
will  now  be  stretched  across  the  former,  with  a  certain  amount  of 
tension,  and  is  brought  into  the  furrow  with  a  finely  pointed  piece 
of  soft  wood.  If  the  surface  of  the  frame  is  well  polidied,  and  the 
furrows  sharply  cut  without  *<  burr,"  the  web  should  leap  sharply  and 
decidedly  into  its  place.  Each  end  of  the  web  is  then  secured  bv  a 
drop  of  shellac  varnish,  which  should  be  allowed  to  harden 
thoroughly  before  the  frame  is  touched.  The  webs  can  be  very 
readily  so  handled  against  a  black  background,  with  the  aid  of  a 
hand  lens  of  two  or  three  inches  focus.  Li  experienced  hands  this 
method  gives  good  results,  but  the  following,  which  is  generally 
followed  on  the  Continent,  is  preferable. 

A  web  about  two  inches  longer  than  the  width  of  the  frame,  is 
unwound  from  a  cocoon,|  and  small  pieces  of  lead  are  attached  to  its 
extremities  by  beeswax.  One  end  of  the  web,  with  its  attached  lead, 
is  laid  on  a  piece  of  cork  floating  in  a  tumbler  of  water ;  the  other 

♦  Zeitschr.  f.  WIbb.  Mikr.,  u.  (1885)  pp.  41-8  (2  figs.).  Of.  Zeitachr.  f. 
Instrumentenk.,  v.  (1885)  p.  826. 

t  Enoyolopndia  Britannioa,  9th  ed.,  xvi.  (1883)  p.  248. 

t  It  is  asserted  that  webe  from  cocoons  ore  more  elastic,  better  shaped,  and 
more  durable  than  those  obtained  during  an  effort  of  the  insect  to  escape.  The 
best  webs  we  have  seen  were  from  a  cocoon  obtained  in  Holland,  but  we  have 
been  unable  to  ascertain  the  name  of  the  species  of  spider. 
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end  is  allowed  to  hang  down  in  the  water,  where  it  becomes  thoroughly 
saturated  and  untwisted.  It  is  then  laid  across  the  fork,  and  dropped 
into  its  furrows  in  the  nu&nner  above  described,  the  little  lead  weights 
exerting  a  definite  tension. 

Yamish*  is  immediately  applied  to  secure  the  webs,  and  the 
frame  is  not  touched  till  it  is  dry. 

The  bevel-edge  of  the  web-frame  introduced  by  Bepsold  offers 
great  facilities  for  accurate  webbing,  and  should,  Mr.  Gill  says,  be 
employed  in  all  future  micrometers. 

Schroder's  Bifferential-screw  Fine  Ad^'nstment — ^Thia  device  by 
Dr.  H.  Schroder  was  exhibited  by  Messrs.  Boss  in  the  Inventions 
Exhibition  of  1885,  and  is  shown  in  figs.  140  and  141. 

Fig.  140.  Fig.  141. 


The  nose-piece  A  is  attached  to  a  tube  which  is  fitted  to  slide 
accurately  in  adjustable  bearings  in  the  body-tube  B.  The  nose- 
piece  tube  has  a  short  projecting  arm  0,  by  means  of  which  it  is 
pressed  upwards  by  a  strong  spiral  spring  mounted  in  a  cylindrical 

*  Areelander  used  to  apply  two  drops  of  yarnlBh  at  each  end  of  his  webs.  He 
first  fixed  each  extremity  by  a  drop  of  shellac  varnish,  and  after  that  had  dried 
he  applied  a  drop  of  copal  varnish  nearer  the  centre  of  the  frame ;  the  latter  took 
a  long  time  to  harden,  but  gave  ultimately  a  much  stronger  attachment. 
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box  L  outsido  the  lower  end  of  the  body-tube.  The  arm  C  is  moved 
against  the  spring  by  the  differential-screw  mechanism  (with  milled 
head  D)  which  is  gimballed  on  a  bracket  E  attached  to  the  upper 
part  of  the  body-tube. 

The  differential-screw  mechanism  consists  of  a  steel  rod  F 
(connected  with  the  milled  head  D)  which  has  two  screw  threads  at 
the  lower  end,  one  working  in  a  thread  cut  in  the  end  of  the  inner 
tube  G,  and  the  other  in  the  block  H,  which  is  soldered  within  the 
sheath  J).  When  the  milled  head  is  turned  to  the  left,  the  block, 
and  with  it  the  sheath,  moves  downwards  while  the  rod  itself,  carry- 
ing the  block  and  sheath,  moves  upwards.  As  the  screws  are  cut 
respectively  to  45  and  52  threads  to  the  inch,  the  resultant  motion  is 
equivalent  to  the  difference  between  the  two  screws,  that  is,  to  the 
motion  of  a  screw  of  nearly  835  threads  to  the  inch. 

The  end  of  the  sheath  is  tipped  with  a  small  sphere  E  of  polished 
steel,  while  the  projecting  arm  of  the  nose-piece  tube  against  which 
the  end  works  has  a  corresponding  concave  bed  of  polished  agate. 

Delicate  Fine  Adjustment.* — A  delicate  system  of  fine  adjustment 
is  described  anonymously,  but  said  to  be  *'  after  Dr.  Royston-Pigott." 
It  is  shown  in  section  and  plan  in  fig.  142. 

The  primary  wheel  carries  an  axis  of  steel,  1-3  inch  thick, 
having  an  external  thread  exactly  101|  turns  per  inch,  which  travels 

Fig.  142. 


in  a  brass  nut  having  60  turns  of  a  corresponding  thread.  This 
wheel  has  100  teeth  on  the  rim  and  engages  a  pinion  of  10  teeth 
which  forms  one  piece  with  the  secondary  wheel  (removable  at  will), 
also  divided  into  100  parts.  Each  of  the  divisions  on  the  secondary 
wheel  represents  a  movement  of  the  focal  plane  through  a  space  of 
1/230,000  in.    There  is  also  provision  for  changing  the  fulcrum  so 


♦  Eng.  Mcch.,  xliii.  (1886)  p.  340  (2  figs.). 
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as  to  make  the  advantage  of  the  leverage  4  instead  of  2  *  8  times ;  the 
finest  wheel  divisions  then  read  1/400,000  in.  focal  motion. 

The  lever  is  verj  strong  and  rigid,  and  bj  a  fork  rests  upon  two 
stnds  diametrically  placed  on  the  sliding  tube  carrying  the  objective. 

The  sliding  tube  bears  upon  extremely  thin  edges  so  as  to  make 
contact  with  as  small  surfaces  as  possible  and  thus  minimize  the 
friction.  It  should  be  highly  polished  and  trued  with  crocus  and 
paraffin,  and  when  finished  well  supplied  with  chronometer  oil.  A 
further  advance  would  be  to  have  the  pivot  holes  of  the  lever  jewelled, 
drilled,  and  polished  into  a  conoid  form.  Great  care  should  be  taken 
to  thoroughly  "  true  "  spherically  the  free  end  of  the  fine  screw. 

Several  degrees  of  strength  were  tried  of  the  depressing  springs, 
acting  as  safety-guards  on  the  objective  touching  "cover."  That 
finally  selected  (on  reversing  the  instrument  so  that  the  objective 
was  vertical  and  the  wrong  way  up)  gave  a  resistance  of  4  oz.  Less 
than  this  strength  would  be  sufficient  were 
the    Microscope    used    perpendicularly.      "On  pj^^  143 

the  extreme  accuracy  of  simultaneous  contacts 
and  pressures  depends  the  steadiness  of  the 
image  under  high  powers,  which  should  never 
dance  in  focusing  ever  so  lightly,  as  it  nearly 
always  does  in  most  Microscopes." 

Mechanical  Sta^s.* — ^Mr.  A.  T.  Moore  "  con- 
demns such  mechanical  stages  as  have  the  milled 
heads  above  the  stage.  They  are  all  well  enough 
for  amateur  work — ^looking  at  mounted  slides — 
but  the  room  is  not  there,  and  the  usual  form  of 
stage  is  to  be  preferred,  even  though  the  projection 
of  file  milled  heads  may  be  such  as  to  prevent  the 
complete  rotation  of  the  stage  (and  this  is  a  very 
nice  point — to  talk  about)." 

Xntzmann's  Saocharometer. — Dr.  R.  Ultz- 
mann  has  designed  a  cheap  saccharometor  to  be 
used  with  any  Microscope.  The  instrument  (con- 
structed by  Reichert,  of  Vienna)  is  a  Mitschorlich 
saccharometer  of  small  size ;  it  requires  no  special 
source  of  light,  since  when  adapted  to  the  Micro- 
scope it  is  sufficiently  illuminated  by  the  concave 
mirror. 

In  fig.  148  a  is  the  eye-piece  and  h  the 
objective  of  a  small  Galilean  telescope,  of  which 
the  focus  is  at  j9 ;  c  is  the  upper  Nicol  prism,  to 
the  mounting  of  which  is  fixed  a  vernier ;  d  is  the 
glass  tube  which  holds  the  sugar  solution,  p  is  the 
plate  of  right-  and  left-handed  quartz,  and  /  is  the 
lower  Nicol.  In  using  the  instrument  the  body- 
tube  is  removed  and  replaced  by  the  saocharometer ;  the  mirror  is 
then  adjusted  so  as  to  send  the  light  up  the  tube. 

*  The  MicroBoope,  vi.  (1886)  pp.  80-3. 
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The  graduated  cirole  of  the  upper  Nicol  is  so  divided  that  each 
division  corresponds  to  the  rotation  produced  by  1  per  cent,  of  grape- 
sugar  in  the  solution  at  a  temperaturo  of  20°  Oelsins ;  and  by  means 
of  the  vernier,  readings  are  made  to  0  *  1  per  cent.  In  the  case,  there- 
fore, of  raw  sugar,  the  percentage  must  be  taken  as  three-quarters  of 
the  number  of  divisions  indicated  on  the  scale,  that  being  l^e  ratio  of 
the  rotatory  powers  of  raw  and  grape  sugar.  In  all  respects  the 
instrument  is  used  exactly  as  any  saccharometer  of  similar  construc- 
tion.   The  advantages  claimed  for  it  are  that  it  is  cheap,  requires  no 

special  stand  or  artificial  light, 
Fig.  144.  and  gives  the  percentage  of  sugar 

in  diabetic  urine,  &c.,  directly  by 
the  vernier  readings. 

Baker's  Hew  Mioroscope 
Lamp. — This  lamp  (fig.  144)  is  a 
simplified  and  economical  form 
of  the  one  recommended  *  by 
Mr.  E.  M.  Nelson  for  high-power 
work.  Its  chief  advantages  are 
that  the  flame  can  be  used  much 
nearer  the  table  than  in  the 
ordinary  Microscope  lamps,  while 
the  dark-chamber  metal  chimney 
is  arran^  to  receive  a  8  x  1  in. 
slip,  which  can  be  of  white,  blue, 
or  ground  glass.  Brass  plates 
with  various  sized  slots  for  regu- 
lating the  amount  of  light  can 
also  be  inserted  in  front  of  the 
glass  sb'p. 

The  metal  chimney  can  be 
adapted  to  any  ordinary  paraffin 
lamp. 

Examination  of  Graduated 
Circles  with  two  and  four  Micro- 
8Cope8.t — ^When  the  errors  of  a 
divided  cirole  are  to  be  determined 
microscopically    for    small  arcs 
round  the  whole  circle,  a  very 
large  number  of  observations  is  required.  Dr.  0.  Schreiber  investigates 
the  general  theory  of  the  problem,  and  shows  how  it  may  be  simplified 
in  practice  by  a  suitable  selection  and  arrangement  of  the  observa- 
tions.   The  divided  circle  is  fixed  and  is  centered  on  a  disc  which  is 
free  to  rotate ;  the  Microscopes  can  be  moved  independently  of  one 
another  about  the  centre  of  the  disc,  so  as  to  traverse  the  whole  cirole. 
GKven  a  certain  number  of  divisions  on  the  cirole  and  a  certain 
number  of  Microscopes,  the  theoretically  perfect  method  would  make 

*  See  this  Journal,  iv.  (1884)  p.  125. 

t  Zeitachr.  f.  InstrumenUnk.,  vi.  (1886)  pp.  1-5,  47-55,  93-104. 
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it  neoesary  to  fix  the  Mioroecopee  suooeesiyely  in  all  possible  posi- 
tions with  regard  to  one  another,  for  each  position  to  set  all  the 
divisions  in  succession  under  one  Microscope  and  make  readings  in 
all  the  others.  With  four  Microscopes  and  seventy-two  arcs  of  5^ 
each,  this  would  inyolve  six  million  readings. 

Dr.  Schreiber's  simplified  method  is  as  follows :— Fix  the  Micro- 
scopes at  certain  equal  distances  corresponding  to  certain  arcs ;  bring 
one  division  into  the  first  Microscope  A,  and  measure  micrometrically 
the  distance  of  the  division  seen  in  each  of  the  Microscopes  from  its 
zero  point.  These  readings  form  a  '*  set."  A  second  set  is  got  by  turn- 
ing the  disc  until  the  next  division  comes  into  A ;  observe  aJl  the 
arcs  in  this  way,  then  all  these  sets  form  a  **  series."  Thus  a  seriei 
consists  of  as  many  sets  as  there  are  arcs,  and  a  86<  of  as  many 
readings  as  there  are  Microscopes. 

It  is  impossible  to  abstract  the  details  given  by  the  author,  for 
which  reference  must  be  made  to  the  origintd  paper.  He  finally  gives 
"schemes"  or  arrangements  of  the  observations  for  the  following 
three  cases ;  (1)  Two  Microscopes  ;  (2)  four  Microscopes  which  can 
be  fixed  in  any  positions ;  (8)  four  Microscopes  fixed  in  pairs  opposite 
to  one  another;  and  compares  the  number  of  readings  which  they 
involve,  from  which  it  appears  that  method  (2)  is  the  most 
advantageous. 

Measuring  the  Focal  Length  of  a  Lens.* — Prof.  E.  Lommel 
adopts  the  following  method : — At  the  point  in  the  tube  of  an  eye- 
piece 0  (fig.  145)  generally  occupied  by  the  cross-wires,  a  semi-circidar 
screen  is  fixed  which  obscures  half 
the  tube,  the  screen  being  divided  Fio.  145. 

into  two  quarter-circles  by  a  narrow 
vertical  slit.  Behind  this  is  a  mirror 
or  prism  which  sends  light  from  an 
opening  o  in  the  side  of  the  tube 
through  the  slit  and  into  the  lens  L, . 
which  is  so  placed  that  its  axis 
coincides  with  that  of  the  eye-piece  ; 

behind  the  lens  is  a  plane  mirror  S  which  reflects  the  light  back 
through  it.  The  distance  between  lens  and  eje-piece  is  altered  until 
the  image  of  the  slit  appears  sharply  defined,  and  without  parallax, 
as  a  prolongation  of  the  slit  itself.  The  distance  between  the  lens 
and  slit  wiU  then  be  the  focal  length,  since  the  rays  are  in  this  case 
refracted  through  the  lens  as  a  parallel  pencil,  reflected  back  as 
parallel  rays,  and  converge  again  to  the  principal  focus  at  the  position 
of  the  slit.  This  length  is  most  conveniently  measured  by  fixing  the 
lens  and  the  eye-piece  upon  stands  which  slide  upon  a  graduated  bar. 

Measuring  Indices  of  Eefiraction.t — ^Prof.  Lommel  also  de- 
scribes the  following  method : — The  telescope  F  (fig.  146)  of  a  spectro- 
meter, fixed  and  focused  to  an  infinite  distance,  is  provided  with  the 
eye-piece  0  o  described  in  the  preceding  note ;  the  prism  P  whose 

•  Zeitachr.  f.  Instnimeiitenk.,  v.  (1885)  p.  124  (1  fig.), 
t  Ibid.,  p.  125  (1  fig.). 
Ser.  2.— Vol.  VI.  2  Z 
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r^=ga 


index  is  to  be  measnred  is  adjnsied  in  the  nsnal  way  and  fixed  on  the 
graduated  diBO   T   (with  yemier  at   n  and   n),  which  is  free  to 

turn.    The  prism  is  first  placed 
PiQ.  14e,  with  one  face  perpendicoLEtr   to 

the  telescope,  so  that  the  image 
of  the  slit  rdOiected  from  the  feiice 
is  seen  in  the  centre  of  the  field. 
This  is  the  initial  position.  As 
the  prism  is  tamed  a  spectmm 
appears  in  the  upper  half  of  the 
field ;  each  line  of  the  spectmm, 
as  it  is  made  to  coincide  with  the 
slit,  represents  a  ray  which  has 
been  refracted  into  the  prism,  reflected  normally  at  the  second 
face,  and  refracted  out  by  the  same  path ;  hence  the  angle  through 
which  the  prism  has  been  turned  is  the  angle  of  incidence  t  for  that 
ray,  while  the.  angle  of  refraction  is  the  angle  of  the  prism.  If 
the  prism  be  turned  further  until  the  second  face  is  perpendicular 
to  the  telescope,  the  difference  of  readings  for  the  initial  and  final 
positions  gives  the  latter  angle,  which  is  therefore  the  angle  of 

refraction  r  for  each  ray.    Then  u  =  —. —  • 
•^  '^       sm  r 

The  spectrum  will  reappear  before  the  final  position  is  reached 
at  the  point  where  the  rays  are  refracted  through  the  second,  and 
reflected  internally  at  the  first  surface ;  and  the  angle  t  is  now  the 
difference  between  the  corresponding  reading  and  that  of  the  final 
position ;  this  gives  a  second  determination  of  tiie  index.  This  method 
dispenses  entirely  with  the  usual  collimator ;  it  will  be  noticed,  how- 
ever, that  the  angle  of  the  prism  must  be  less  than  the  critical  angle 
of  its  substance. 

This  method  is  practically  identical  with  that  adopted  by  Prof. 
Abbe  in  his  Refractometer,  and  Prof.  Lommel  subsequently  acknow- 
ledged this,*  not  being  aware  of  Prof.  Abbe's  paper. 

Optical  method  for  the  absolute  measurement  of  small  lengths-f 
— ^M.  M.  de  L6pinay  makes  use  of  Talbot's  fringes,  which  are  produced 
when  a  parallel-faced  transparent  plate  is  interposed  in  the  path  of  a 
beam  of  light  which  has  passed  through  a  diffraction  grating.  If  fi 
is  the  index  of  the  plate,  t  its  thickness,  n  the  order  of  the  fringe, 

then  2  ^^^  t  =  n. 

A 

The  author  measured  by  this  means  the  thickness  of  a  quartz 
plate  cut  parallel  to  the  axis,  and  about  4  mm.  thick,  using  the  third 
spectrum  produced  by  a  grating  of  400  lines  to  1  mm.  fi  was  taken 
as  the  mean  of  the  best  known  measurements,  X  as  the  mean  of  the 
wave-lengths  found  by  Mascart,  Ditechreiner,  and  Van  der  Willigen. 
Kays  of  different  wave-lengths  give  a  succession  of  values  for  <,  of 
which  the  mean  is  taken.     The  author  claims  greater  accuracy  for 

♦  Zeitechr.  f.  iMtnimentenk..  v.  (1885)  p.  200. 
t  Oomptes  BenduB,  c.  (1885)  pp.  1877-9. 
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this  method  than  can  be  attained  by  employing  the  fringes  of  Fizean 
and  Foncaolt.  Gonyersely,  haying  measured  the  thickness  by  other 
means,  the  anthor  has  applied  the  formula  to  determine  the  waye- 
length  of  the  ray  D2,  and  finds  a  value  identical  with  Angstrdm. 

It  has  been  pointed  out  *  that  the  author  is  not  justified  in  con- 
cluding that  the  values  found  by  Ditschreiner  and  Van  der  WiUigen 
are  incorrect,  because  it  is  not  known  to  what  degree  of  accuracy  the 
thickness  of  the  quartz  plate  had  been  measured. 

Dotted  appearance  on  Pleurosigma  angnlatum-t— Mr.  J.  B. 
Dancer  once  found  that  the  oblique  markings  of  a  damaged  valve  had 
been  removed  by  abrasion  against  the  cover-glass ;  by  no  modification 
(^  the  light  could  they  be  rendered  visible.  When,  however,  oblique 
illumination  was  directed  in  a  line  with  the  length  of  the  valve,  the 
transverse  markings  were  distinctly  visible  and  apparently  uninjured. 
At  first  he  thought  that  moisture  had  obtained  access  through  tiie 
crack  in  the  thin  cover,  and  he  dried  the  slide  over  the  flame  of  a 
spirit-lamp  carefully  and  repeatedly,  but  could  not  make  the  oblique 
Imee  visible,  although  they  were  distinctly  visible  on  other  broken 
valves  contiguous  to  the  special  one  under  examination,  and  also  on 
some  portions  of  this  valve ;  the  oblique  markings  which  had  been 
dislodged  were  lying  beside  the  edge  of  the  damaged  valve.  Beason- 
ing  from  what  he  had  seen,  he  was  led  to  imagine  that  the  oblique 
markings  were  on  the  upper  convex  surface  of  the  valve,  and  that  the 
transverse  markings  were  on  the  inside  or  concave  surface.  If  we 
assume  that  the  section  of  these  raised  markings  are  semi-cylindrical 
in  form^that  is,  being  rounded  at  the  top — there  would  be  an  im- 
perfect cylindrical  lens  formed  wherever  these  pellucid  ridges  crossed 
the  lower  or  transverse  markings.  These  would  present  focal  points 
of  light  and  possibly  images  of  objects,  such  as  are  seen  in  the  eyes 
of  beetles  under  certain  conditions  of  illumination ;  if  this  be  true, 
the  so-called  beads  have  no  existence. 

Mr.  Dancer  in  a  subsequent  communication  f  writes  as  follows : — 
^  In  my  letter  of  the  28th  May,  I  assume  that  the  cross  section  of  the 
ridges  or  markings  on  P.  an^tdaium  are  semi-cylindrical,  and  also 
state  that  the  A,  peUudda  ridges  would  form  imperfect  cylindrical 
lenses,  where  they  cross  the  lower  transverse  markings.  To  render 
my  meaning  more  intelligible,  I  may  say  that  I  had  in  my  mind  the 
lens  introduced,  I  believe,  by  Chamblant,  of  Paris,  about  fifty  years 
ago.  If  two  pieces  of  polished  glass,  semi-cylindrical  in  section,  have 
their  flat  surfaces  placed  one  on  the  other  with  exactiy  their  cylindrical 
surfaces  at  right  angles  to  each  other,  a  perfect  lens  is  formed,  having 
no  spherical  aberration.  These  lenses  are  much  used  in  Paris,  and 
occasionally  in  England,  for  hand  reading-glasses  and  spectacle  eyes. 
I  have  had  such  in  use  for  both  purposes  for  over  forty  years.  Now, 
if  we  conceive  that  a  number  of  minute  lenses  of  this  form  were 
placed  in  juxtaposition,  and  examined  under  a  Microscope,  they 
woiild  show  images  of  any  objects  placed  between  the  mirror  and  the 

*  Zeitachr.  f.  Instramentenk.,  v.  (1885)  p.  825. 
t  Engl.  Meob.,  zliil.  (1886)  p.  283.  {  Ibid.,  p.  329. 
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soTiroe  of  the  illmnmation ;  in  fietot,  thej  would  exhibit  the  same 
appearances  as  those  presented  by  the  eye  of  a  beetle  when  viewed 
mierosoopically.  From  this  we  may  assume  that  when  the  markings 
on  diatoms  are  exactly  at  right  angles,  the  most  perfect  lenticular 
performance  would  be  visible. 

A  yery  pretty  microscopic  object  may  be  produced  in  the  follow^ 
ing  manner : — Place  a  metal  ring  on  a  slip  of  glass ;  in  the  centre  of 
the  metal  ring  put  a  minute  quantity  of  the  flowers  of  sulphur,  and 
place  a  thin  coyer-glass  over  the  metal  ring ;  then  hold  the  strip  of 
glass  at  some  distance  above  the  flame  of  a  spirit-lamp,  in  order  to 
sublime  the  sulphur;  when  the  slip  of  glass  is  placed  under  the 
Microscope,  and  viewed  with  a  moderately  low  power,  the  sublimed 
sulphur  will  appear  as  minute  plano-convex  lenses,  in  which  the 
image  of  an  object  placed  between  the  mirror  and  the  source  of  light 
will  be  beautifully  shown.  These  piano  lenses  will  remain  trans- 
parent so  long  as  the  cover^lass  is  kept  moderately  warm.  When 
cooling,  the  act  of  crystallization  may  be  observed ;  when  cold,  these 
minute  hemispheres  are  opaque.  It  may  be  necessary  to  repeat  the 
experiment  to  insure  the  best  results.  If  too  much  sulphur,  or  too 
much  heat,  the  lenses  are  not  microscopic.  By  blowing  through  a 
heated  glaiBS  tube,  on  to  the  surfiGtce  of  the  cover-glass,  the  act  of 
crystallization  can  be  retarded." 

*"  Central  ▼.  Oblique  Light"— Mr.  E.  M.  Nelson  thinks*  that  he 
has  been  hardly  dealt  with  by  the  *'  Boyal  Microscopical  Society,"  f 
who  in  place  of  meeting  his  "criticisms  on  their  teaching"  in  a 
proper  scientific  spirit,  have  made  a  '*  personal  attack  "  upon  him 
and  are  threatening  him  with  their  sledge-hammer.  This  is  the 
story  of  the  wolf  and  the  lamb  in  an  intensifled  form. 

How  criticism  should  be  met  depends  upon  circumstances,  and 
there  are  occasions  when  "  personal  attack  "  (adopting  Mr.  Nelson's 
term^  is  the  only  remedy,  except  silence,  which  is  open  to  the 
aggrieved  party. 

Suppose  Mj.  Nelson  had,  for  instance,  published  a  statement  ex- 
pressive of  his  regret  that  Prof.  Huxley  was  so  determined  an  opponent 
of  Darwinism,  and  that,  in  consequence,  he  intended  to  demonstrate 
the  fSalsity  of  tlie  Professor's  teaching.  Does  he  suppose  that  Professor 
Huxley  would  proceed  to  discuss  t£e  matter  in  a  ''  proper  scientific 
spirit,"  or  that  if  in  place  of  treating  it  with  silent  contempt  (as  he 
probably  would)  he  made  a  "  personal  attack  "  by  way  of  reply,  would 
any  one  consider  it  as  otherwise  than  well-deserved  ? 

But  Mr.  Nelson  has  gone  much  farther  even  than  the  case  we 
have  put.  When  he  first  misrepresented  the  "  Boyal  Microscopical 
Society "  as  teaching  the  views  which  he  combated,  we  pointed  out 
that  not  only  were  those  views  not  held  as  suggested,  but  that  we  had 
never  met  or  heard  of  any  one  who  holds  or  had  ever  held  them.  In 
decent  society  it  is  usual,  when  a  person  has  disclaimed  an  opinion 
improperly  attributed  to  him,  to  do  one  of  two  things — either  to  with- 
draw it  (with  or  without  an  expression  of  regret  at  having  made  it, 

*  Engl.  Meoh.,  xliii.  (1886)  p.  300.  f  See  note  snpra^  p.  574. 
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aooording  to  the  taste  or  temperament  of  the  person  guilty  of  the 
misrepresentation),  or  to  substantiate  it  by  a  complete  demonstration. 

Mr.  Nelson  has  attempted  the  latter  alternative  in  a  way  which 
we  will  not  characterize,  but  which  can  be  properly  appreciated  from 
what  follows. 

Mr.  Nelson's  original  statement,  it  will  be  remembered,  was  that 
the  <*Boyal  Microscopical  Society"  taught  that  '^nothing  can  he 
'*  hnoum  about  the  structure  of  the  diatomcusese  because  all  the  diffrac* 
*'  tion  spectra  are  not  admitted^'*  a  proposition  which  is  so  absurd  on 
the  face  of  it,  that  we  find  it  impossible  to  believe  that  Mr.  Nelson 
can  have  honestly  supposed  it  to  be  held  by  any  human  being  of  only 
average  intelligence,  much  less  taught  by  the  "  Boyal  Microscopical 
Socie^." 

The  proof  of  his  assertion  Mr.  Nelson  gives  as  follows: — 
<<  Whether,  for  example,  P.  angulatum  possesses  two  or  three  sets  of 
striffi,  whether  striation  exist  at  all,  whether  the  visible  delineation  is 
caused  by  isolated  prominences,  or  depressions,  &c,y  no  Microscope  how- 
ever perfect,  no  amplification  however  magnified,  can  inform  us. 
Mon.  Micr.  Jonm.,  xiv.  1876,  p.  250." 

Thus,  although  the  pages  of  this  Journal  teem  with  passages 
which  show  that  the  views  attributed  to  the  Society  are  purely 
imaginary,  Mr.  Nelson  passes  over  every  one  of  them,  even  the 
authoritative  paper  of  Prof.  Abbe  himself,  and  goes  back  more  than 
ten  years  to  cite  a  paragraph  from  the  Monthly  Microscopical 
Journal,  which,  as  is  well  ^own,  was  an  independent  publication  not 
under  the  control  of  the  Society. 

Is  that  a  course  of  proceeding  which  entitles  its  author  to  demand 
that  he  should  be  dealt  with  in  a  purely  scientific  spirit  ? 

Moreover,  the  paragraph  quoted,  as  will  be  seen,  in  no  way  sup- 
ports Mr.  Nelson's  original  statement,  or  shows  that  any  one,  much 
less  this  Society,  ever  taught  that  unless  all  the  diffiraction  spectra 
are  admitted  nothing  can  be  known  of  the  structure  of  the  diatom- 
aceflD.  The  Fellows  of  this  Society  hardly  require  to  be  reminded  of 
what  the  diffiraction  theory  really  does  teach,  viz.  first,  that  according 
to  the  coarseness  or  fineness  of  the  structure,  a  greater  or  less  number 
of  the  spectra  are  admitted,  and  secondly,  that  de  greater  the  number 
admitted,  the  nearer  will  the  image  resemble  the  object.  Were  we 
far  wrong  in  saying  that  a  writer  had  mastered  but  little  of  the 
diffraction  theory,  who  could  sweep  together  the  diatomacesB  in 
general — the  coarse  as  well  as  the  fine—as  is  done  in  Mr.  Nelson's 
original  statement,  and  who  was  further  so  oblivious  of  what  has  been 
said  as  to  the  indications  of  structure  ^ven  by  even  a  portion  of  a 
set  of  spectra  as  to  write  that  this  Society  taught  that  '*  nothing  can 
be  known  of  the  structure  of  the  diatomaceas,  because  *'  all  the  dif- 
fraction spectra  are  not  admitted  "  ? 

As  we  said  before,  it  was  so  much  of  a  puzzle  to  us  to  comprehend 
why  Mr.  Nelson  should  go  so  far  out  of  his  way  to  try  and  fasten 
upon  people  views  which  existed  only  in  his  own  imagination  that 
we  comd  only  account  for  it  by  the  supposition  that  he  had  been  led 
away  by  the  practice  well  Imown  in  other  quarters  to  which  we 
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referred,  and  had  attributed  to  the  Society  the  most  absurd  yiews  for 
the  purpose  of  glorifying  himself  by  showing  how  he  oould  dispose 
of  them. 

We  fsdl  to  see  the  good  of  such  tactics,  for  eyen  if  for  the  time 
the  writer  is  able  to  pose  as  a  victor,  the  yictory  in  a  few  weeks  is 
turned  into  worse  than  a  defeat  when  the  demonstration  of  the  dis- 
creditable arts  to  which  he  has  had  to  resort  is  published. 

Mr.  Nelson  deprecates  the  sledge-hammer  being  applied  to  him. 
We  shall  be  only  too  glad  to  put  the  sledge-hanmier  bacK  in  its  place 
when  he  returns  to  the  usages  not  only  of  scientific  but  of  all  decent 
persons,  and  abstains  from  the  misrepresentations  in  which  he  has 
recently  indulged. 

Interpretation  of  the  Six  Spectra  of  Pleurosigma  angulatnm. 
This  article  by  Mr.  E.  M.  Nelson  *  is  the  most  striking  instance 
which  we  can  recall,  at  any  rate  in  microscopical  matters,  of  a  critic 
being  '*  hoist  by  his  own  petard." 

The  article  purports  to  show  the  error  of  the  view  of  Dr.  Eichhom 
in  his  paper  on  &is  subject,  referred  to  in  this  Journal,  L  (1878)  p.  186, 
and  while  to  some  extent  excusing  Dr.  Eichhom  for  his  mistake, 
insists  that  the  support  given  to  him  by  *'  the  B.M.S.  is  quite  un- 
pardonable." 

Now,  the  simple  fiEkct  is  that  Mr.  Nelson  has  found  a  most  egre- 
gious mare's-nest.  The  very  thing  that  Mr.  Nelson  declares  Dr. 
Eichhom  ought  to  have  said,  but  did  not  say,  he  does  say.  The 
very  thing  t^Eit  Mr.  Nelson  considers  Dr.  Eichhom  to  be  wrong  in 
saying,  he  does  not  say. 

Mr.  Nelson  has  mixed  up  the  images  seen  in  the  Microscope  and 
the  real  structure  of  the  objeds  which  furnish  those  images,  so  that 
while  Dr.  Eichhom  who  had  **  never  seen  a  diatom  "  (as  Mr.  Nelson 
himself  says)  deals  necessarily  exclusively  with  images,  and  those 
false  ones,  he  is  denounced  for  his  fallacies  in  dealing  with  true  struc- 
tures ;  and  this  Society,  who  for  many  years  have  published  in  everv 
number  of  the  Journal  a  table  showing  how  many  lines  to  the  incn 
can  be  resolved  with  a  given  aperture,  are  supposed  to  believe  than  an 
aperture  of  0-50  N.A.  will  resolve  100,000  per  inch !  f 

All  this  arises  from  the  &ct  that  Mr.  Nelson  has  never  read 
the  paper  which  he  elaborately  criticizes,  either  in  the  original 
Oerman  or  translation.  This  is  a  strong  assertion  to  make,  and  we 
should  not  venture  to  do  so  at  second-hand,  or  if  we  had  not  extracted 
the  admission  from  Mr.  Nelson  himself. 

•  Engl.  Mech.,  zliii.  (1886)  pp.  387-8  (5  flge.)  and  896. 

t  It  would  hardly  be  (six  to  aeal  seriatim  with  the  various  mistakes  of  Mr. 
Nelson's  paper  as  they  all  flow  f^om  the  one  cardinal  error  of  supposing  that 
Dr.  Eichnom  had  predicted  **trae  markings"  in  place  of  admittedly  false 
images,  but  there  is  one  matter  of  fact  which  should  oe  corrected.  Mr.  Nelson 
declares  that  the  points  in  question  cannot  be  seen  in  the  way  described,  but  only 
by  efdorging  the  diameter  of  the  dioptric  beam  and  cutting  out  the  six  spectra, 
**  and  until  they  are  cut  out  nothing  will  be  seen  of  the  intercostal  marKings." 
The  simple  fact  is  that  they  were  seen  by  Prof.  Abbe,  Mr.  Stephenson,  and  other 
Fellows  with  a  very  narrow  dioptric  beEun  and  without  one  of  the  six  spectra 
being  cut  out. 
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The  best,  howeyer,  remams  to  be  told.  Mr.  Nelson  expresses  bis 
astoDishment  that  it  was  not  seen  that  '*  insistance  on  the  accuracy  of 
Dr.  Eichhorn'a  interpretation  stultifien  Prof.  Abhe*s  magnificent  diffrac- 
tion theory."  Now  the  problem  solyed  by  Dr.  Eichhom  was  set  to 
him  by  Prof.  Abbe  himself ;  the  solution  was  printed  and  published 
onder  his  auspices ;  and  it  was  sent  by  him  to  the  Society  as  a  re- 
markable confirmation  of  the  difi&action  theory !  As  the  paper  in  this 
Journal  from  which  Mr.  Nelson  quotes  plainly  states  the  part  which 
Prof.  Abbe's  Uniyersity  took  in  the  matter,  the  wonder  is  that  no 
suspicion  crossed  Mr.  Nelson's  mind  when  he  was  writing  as  to  the 
error  into  which  he  had  fdlen.  It  was  hardly  likely  that  any  Uni- 
yersity would  take  the  pains  to  make  public  the  work  of  a  student 
which  **  stultified  the  whole  of  the  magnificent  theory  "  of  one  of  their 
most  illustrious  professors ! 

Mr.  Nelson's  mistake  has  its  origin,  we  fear,  in  another  attempt  to 
throw  a  stone  at  the  *'  Boyal  Microscopical  Society."  We  are  hiurdly 
called  u|K)n  to  repress  a  feeling  of  satisfaction  that  it  should  haye 
resulted  in  so  notable  a  miss. 


Allison,  F.  B-^See  Dancer,  J.  B. 

Amerioan  Sodety  of  XioroMOpiftt. — ^Ninth  Annual  Meeting. 

[Giicnlara  iasned  by  the  President,  Secretary,  and  Director  of  Working 
Session.] 

Amer.  Man.  Mior,  Joum,,  VII.  (1886)  pp.  114  and  119. 
Micr.  Bulletin  (Queen's),  111.  (1886)  p.  17. 
77te  Microsoope,  YL  (1886)  pp.  124-8. 
Aaoklaad  (HX)  Xiorofcopieal  Soeiet7»  Pint  Annnal  Meeting  of. 

Jowm,  of  Micr.,  V.  (1886)  p.  196. 
B.,  L.  B.^Trae  cause  of  dotted  appearance  in  P.  formosum. 

Engl.  Meoh.,  XLUI.  (1886)  p.  300-1. 

Bebtsand,  £. — Vonyellei  dispositions  dn  Klorosoope  permettant  de  m^surer 

rioartement  des  axes  optiqnes  et  les  indices  de  refiraetion.  (New  arrangement 

of  the  MicroBoope  allowing  of  the  measurement  of  the  separation  of  the  optic 

axes  and  the  inoioes  of  refraction.)    [Post."^ 

Bull.  8oo.  MinSral.  de  France,  Vm.  (1885)  p.  877, 

„  „      Snr  la  M^snre  des  indices  de  refraction  des  Uements  micros- 

oo^nes  dM  Boches.    (On  the  measurement  of  the  indices  of  refraction  of  the 

microscopic  elements  of  rocks.)    IPostJ]  Ibid.,  p.  426. 

Blkekbods,  L.— See  Thompson,  G. 

C u T T SB,  K— Cam  Tine  Ad|jnstment  1    IPost.'] 

The  Microaoope,  VI.  (1886)  pp.  101-4  (1  fig.). 
Dahceb,  J.  B.— What  is  the  true  cause  of  the  dotted  appearance  on  the 
P.  angnlatum.    [Aipra,  p.  691.] 

Engl  Meoh.,  XLIIL  (1886)  p.  283  and  329. 
See  also  jB*.  B.  AUison,  p.  351. 
Sanoer  (J.  B.),  Proposed  Annuity  for. 

[Statement  of  his  services  to  science.  *'  He  invented  microscopic  photo- 
gn^hs,  which  so  much  delighted  and  astonished  us  twenty-five  or  thirty 
years  ago,"  and  brought  out  excellent  Microscopes  moderate  in  price.] 

Nature,  XXXIV.  (1886)  p.  200. 
DiBUDONN^  E.— Do  l'Xleotro-m6galoscopie.  (On  electro-megaloeoopy.)   [Post.'] 
La  Lumire  Eleotrique,  XIX.  (1886)  pp.  64-7  (3  figs.). 
Bireetory,  Sdenoe. 

[Microscopical  and  other  Societies,  contd."]  Sd.'Gossip,  1886,  p.  138. 
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EwELL,  M.  D. — On  Tine  MMsnramMitt. 

[Gritioism  of  Dr.  Bhanka'  blood  measurements,  supra^  p.  529.] 

Amer,  Mm,  Micr,  Joum,,  VII.  (1886)  pp.  119-20. 
ExNEB,  8.— Ueber  Cylinder,  welohe  optiaohe  Bilder  entwerfen.     (On  cylinders 
which  form  optical  images.)    [Post!] 

Arch.  /.  d.  Gesammt,  Physiol,  XXXVIII.  (1886)  pp.  274-90  (10  figs.). 
Exner^s  Repert,  d,  Physik,  XXII.  (1886)  pp.  299-313  (10  figs.). 
FBANOOTTs,P.^Deieription  dn  nouTean  ICioroioope  i  disieetlon  de  Zeiii. 
(Description  of  Zeiss's  new  dissecting  Microscope.)    lAnte,  p.  507.] 

Bull.  Soc.  Belg.  Micr.,  XU.  (1886)  pp.  79-82  (1  fig.). 
Giles,  G.  W.  M.— On  Marine  Collecting  with  the  snrliMe  net 
[Discs  of  vulcanite  for  nse  with  lieberkiibn,  supra,  p.  681.] 

Sci,'Oo8sip,  1886,  p.  121. 
Gladstone,  J.  H.~8ee Thompson, G. 

GoTHABD,  E.  v.— Apparate  fOr  Anfnahmen  himmliicher  Objecte.    (Apparatus 
for  photoeraphs  of  celestial  objects.) 
[Describes  the  application  of  a  Microscope  to  a  telescopic  camera  for 
focusing.] 

Zeitschr.f.  Instrumentenk,,  VI.  (1886)  pp.  5-14  (10  figs.). 
HABHiNaTON,  M.  W.— The  Kioroicope  and  the  Telescope. 

[Beply  to  the  question  what  is  the  difference  between  them.] 

The  Microscope,  VI.  (1886)  pp.  106-7. 
H^hocque.— Appareils  destines  &l*ezainen  dn  sang.    (Apparatus  for  the  ex- 
amination of  the  blood.) 
[The  apparatus  (resembling  Donnas  lactoscope  and  Hermann's  htemato- 
soope)  allows  of  the  examination  of  undiluted  blood,  which  is  placed 
between  two  plates  of  glass  which  have  a  triangular  prismatic  space 
between  them  varying  from  0  to  a  third  of  a  millimetre.    The  advan- 
tages claimed  are  tlmt  the  blood  does  not  require  to  be  diluted,  a 
minimum  quantity  only  of  blood  is  required  to  be  used,  and  above  all, 
it  is  not  necessary  to  have  recourse  to  the  comparison  of  difl!erent  tints. 
The  plates  can  be  applied  to  any  spectroscope,  and  ozyhiemoglobin, 
hnmoglobln,  and  methiemoglobin  can  be  successfully  studied.] 

Joum.  8oc.  Scientifiques,  I.  (1885)  p.  24.    (Soc.  de  Biologic  11th  Jan.) 
[HiTOHOooK,  B.]— Mieroicopioal  Ezldhitions. 

[**  It  is  undoubtedly  true  that  the  efforts  of  any  committee  to  please  all 
the  members  of  a  society  are  fruitltiss,  for  there  will  always  be  some  dis- 
affected ones.  It  is  impossible  to  know  just  what  everybody  wants, 
until  somebody  is  assigned  to  a  part  that  he  does  not  want  Then,  when 
too  late  to  make  any  changes,  the  committee  loams  that  such  a  person  will 
not  be  present  This  is  one  of  the  difiSculties  in  arranging  a  systematic 
display  of  this  kind.  Some  persons  will  not  sacrifice  personal  interests 
to  the  wishes  of  a  minority.  They  seem  to  think  they  should  be  per- 
mitted to  show  what  will  probably  give  them  most  notoriety,  or  attract 
most  general  atiention  to  their  worK.  Kot  being  allowed  to  do  that,  they 
stay  away  entirely."] 

Amer.  Man.  Micr.  Joum.,  VII.  (1886)  p.  117. 
HdsaB,  E.  v.— Die  aohromatisehe  Wirknng  der  Okolare  yon  Bamsden.    (The 
achromatic  action  of  the  Bamsden  eye-pieces.) 

Central-Ztg.  f.  Optik  u.  Mech.,  VII.  (1886)  pp.  110-1. 
jBNNiNas,  J.  H. — [Photo-mierography,  or]  how  to  photograph  Microscopic 
Objects ;  or  lessons  in  Photo-micrography  for  beginners.    And  a  chapter  on 
preparing  Bacteria,  by  B.  L.  Maddox. 

viiL  and  128  pp.  and  80  figs.  (8vo,  London,  1886).    (Beprinted  from 
the  '  Photographic  News,'  with  many  additions.) 
Mates,  A.  M. — On  the  WeU-Spherometer;  an  instrument  that  measures  the 
radius  of  curvature  of  a  lens  of  any  linear  aperture. 

Amer,  Joum.  of  Set.,  XXXII.  (1886)  pp.  61-9  (7  figs.). 
Miles,  J.  L.  W.— Freddent's  Address  [to  the  Manchester  Microscopical  Society]. 
[Deals  mainly  with  illumination.] 

Ann.  Beport  for  1885  (1886)  pp.  15-25. 
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NBL0ON,  E.  M.— Gentnl  v,  ObUqm  light    ISupra,  p.  692.1 

J5^/.  Mech.,  XLin.  0886}  p.  300. 

„  „        The  reioliitioB  of  Diatomi  whOM  itris  are  of  unequal  ftneneti. 

IPost.li  Ibid.,  p.  328  (1  fig.),  p.  396. 

„  „        TheinterpretotionoftheSlzSpeetraofFleiiroeigmaaiigiilat^ 

ISi^fra,  p.  694.]  IhicL,  pp.  837-8  (5  figB.),  p.  396. 

dgeetlTei,  Hew. 

[**  The  new  1/8  in.  objeotives  of  Zeiss,  nmde  of  the  new  glass,  will  be  in  the 
market  very  soon — ^indeed,  they  are  expecting  daily  to  receive  a  supply. 
HereaftOT  Mr.  Zeiss  will  not  make  any  more  of  the  celebrated  1/18  in. 
objeotiTee,  but  will  provide  another  lens  to  take  its  place."] 

Amer,  M<m,  Micr,  Joum^  VII.  (1886)  p.  118. 
Pbllbtan,  J.^La  Th6orie  du  Xiorofoope  et  I'Dptlqiie  limpliil^e.    (The  theory 
of  the  Biicrosoope  and  simplified  optics.) 
[Characteristic  introduction  to  a  series  of  articles  intended  to  be  published 
on  simplified  optics.] 

Jounu  de  Microgr,,  X.  (1886)  pp.  279-85. 
Pi«nol's  (0.  A.)  Photograph  of  Bacillus  tuheroulosis. 

[x  1000— *' shown  as  dear  and  distinct  as  when  viewed  with  the  Micro- 

soope.*0 

Amer.  Mm.  Mkr.  Joum.,  VII.  (1886)  pp.  99. 
(Queen's  (J.  W.  ft  Oo.)  Aeme  No.  4.  lHorofoope.    [Post.'] 

Mkr.  Buil.  (Queen's),  III.  (1886)  p.  17  (1  pi.  and  1  fig.). 
BoidlTing  152,000  lines  to  the  ineh. 

[Correspondent  thinks  that  **  with  a  little  patience  it  could  be  accomplished, 
for  I  have  already  resolved  140,000  with  the  same  objective  and  illu- 
mination !  n 

Micr.  BvU.  (Queen's)  IH.  (1886)  p.  14. 
BoTSTOK-PiaoTT,  Q.  W.—Mieroseopieal  Advanoes.    XI.,  Xn. 
[Diatomic  beading  and  images.    Diatomic  colours.] 

Engl.  Mech.,  XLUI.  (1886)  pp.  813-4  (7  figs.),  pp.  388-4  (2  figs.). 
[RoTSTON-PiooTT,  G.  W.]— Delloate  line  Voenssing  Adijustment 

ISupra,  p.  686.]  Engl.  Mech.,  XLIII.  (1886)  p.  840  (2  figs.). 

8.,  H.  G.  F.~A  Concentrie  XioroMope. 

[Modifications  in  Cox's  Microscope  with  concentric  movements  *  would  give 
it  the  essential  features  of  the  best  known  English  and  American  Micro- 
scopes. (1)  The  tail-piece  (preferably  one  only)  should  have  a  clamp 
above  the  stage  to  fix  it  parallel  to  the  optic  axis;  (2)  the  mirror-bar 
should  be  removable,  and  arranged  to  clamp  on  one  of  the  feet  of  the 
base ;  (3)  the  stage  should  have  mechanical  movements  like  *'  Watson's 
or  Boss's  best  diatom  stage " ;  and  (4)  a  **  combination  condenser "  like 
Swiffs  <x  PUlischer's  should  be  applied.  "The  concentric  or  radial 
construction  .  .  .  gives  such  extreme  stability  at  every  angle  of  inclina- 
tion that  ...  it  seems  destined  to  supersede  the  'Jackson'  model,  as 
that  superseded  the  *  Boss '  with  the  majority  of  makers."] 

Engl.  Mech.,  XLin.  (1886)  p.  352  (2  figs.),  p.  375. 

Tbibssh,  M. — ^Ueber  die  Ahlesung  Ton  Vormalbarometem  und  tiherhaupt  von 

grttsseren  nilsilgkeitsoberflaehen.     (On  the  reading  of  normal  barometers 

and  large  fiuid  surfaces.) 

[The  difficulty  of  exact  readings  where  the  surfieuse  of  the  mercury  is  large 

has  led  to  various  contrivances  based  on  the  principle  that  the  distance 

between  an  object  and  its  image  seen  in  a  plane  reflecting  sur&ce  is 

bisected  by  the  surface.    Mardc  substituted  for  Pemet's  fix^  index  the 

image  of  a  horizontal  thread  thrown  bv  a  lens  into  the  centre  of  the  tube ; 

but  the  results  obtained  are  not  satisllaotory.    Dr.  Thiesen  uses  the  scale 

at  the  back  of  the  tube  as  the  object ;  the  reading  for  the  surface  of  the 

mercury  is  then  found  by  a  simple  miorometric  measurement  of  the  dis- 


*  Of.  this  Journal,  iv.  (1884)  pp.  279-81. 
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tance  between  a  division  on  the  soale  and  its  reflected  image.  If,  e.g^  the 
distance  between  771  mm.  and  its  image  measuTed  in  fractions  of  one  of 
the  visible  intervals  is  1*4  mm.,  then  the  true  reading  is  771*7  mm. 
A  great  advantage  of  the  method  is  that  it  obviates  all  catlietometer 
adjustments  and  errors.  The  errors  introduced  by  refraction  through 
parts  of  the  glass  tube,  while  not  entirely  eliminated,  are  less  pronounced 
than  in  other  methods.] 

ZeUschr,  /.  InstrummtenlLy  VI.  (1886)  pp.  89-93  (4  figs.). 

Thompson,  O.— The  ddtermination  of  the  Index  of  BefiwotloiL  of  a  fluid  by 

maaiif  of  the  Xiorofcope.  Nature,  XXXIV.  (1886)  pp.  157  and  217. 

Also  criticisms  by  J.  H.  Gladstone  and  L.  Bleekrode,  pp.  192  and  290. 

Thompson,  8.  P.— Hotet  on  some  new  Polariiinff  Prisms. 

[1.  Ahrens*,  ante^  p.   897.     2.    Sbnple  modification  of  the  Kicol  prism, 
giving  wider  angle  of  field.    Pos/.l 

PM,  Mag.,  1 886,  pp.  476-80  (1  pi.). 
To  ISDN,  J.— Bclairage  intenfif  en  mierograpfaie.    (Gondensed  illumination  in 
microscopy.) 
[Suggests  as  a  substitute  for  the  Abbe  condenser  an  objective — 1/7  in. 
0*9i  K.A. — ^flxed  in  the  cylinder  diaphrM;m-holder.] 

Jowm.  ScL  Med,  Lille,  1885,  5  pp. 
Wall  ACS,  £.,  Jun.~The  Amateur  Photographer:  A  Xanual  of  Photogra]^ 
Xanipulation,  intended  espeeially  for  Beginnen  and  Amateurs. 

205  pp.,  1  phot,  and  figs.  (8vo,  Philadelphia). 
Watsbhousi,  A.—Blood  Meaiurements. 

[Table  of  measurements  of  blood-corpuideeof  various  species  of  Mammals]. 

The  Microscope,  VL  (1886)  pp.  97-101. 
WsTSBS,  J.  L.— Le  morofoope  Bntomologique.     (The  Entomological  Micro- 
scope.) OS.  Soc,  UfUcmol.  Belg.^  1886,  No.  71,  pp.  xc-xciii. 

i9.  Collecting,  Hountiiig  and  Kramining  Objects^  &c.* 

HiftophyticsoftheBed  Blood-corpascl68.t— Drs.  S.  J.  Meltzer 
and  W.  ]£  Welch  have  had  occasion  in  the  course  of  their  investiga- 
tion on  the  colonring  matter  of  the  blood,  to  search  for  the  remains 
of  the  imcoloured  red  blood-cells,  the  so-called  phantoms.  Their 
experience  was  that  these  can  be  rendered  more  evident  by  means  of 
certain  substances  capable  of  coagulating  albumen,  such  as  prussio 
add  (saturated  solution),  pyrogallic  add  ^20  per  cent.),  copper  sul- 
phate (10  per  cent.),  chlorate  of  potash  (6  per  cent),  silver  nitrate 
(8  per  cent).  The  phantom  corpuscles  appear  as  dark  rings ;  on  the 
application  of  chlorate  of  potash  as  pale  bluish  discs.  The  last  three 
reagents  have  the  advantc^  of  not  altering  blood-corpuscles  present 
with  the  phantoms. 

Counting  Blood-corpuscles.^— For  counting  white  blood-cor- 
puscles M.  J.  Toison  adopted  the  staining  method,  using  the  bade 
anilins,  of  which  he  found  methyl-violet  6  B  the  most  reliable. 

The  formula  given  is : — Distilled  water,  160  com. ;  glycerin  at 

*  This  suhdivision  contains  (1)  Collecting  Objects ;  (2)  Preparing,  (a)  in 
general,  (&)  special  objects;  (8)  Separate  processes  prior  to  making  sections; 
(4)  Cutting,  including  imbedding  and  Blicrotomee;  (5)  Staining  and  injecting ; 
(6)  Monnting,  indndmg  preserfative  fluids,  cells,  slides,  and  cabinets ;  (7)  Ex- 
amining objects,  indnding  Testing ;  (8)  Miscellaneous  matters. 

t  Gentralbl.  f.  d.  Med.  Wise.,  1884,  p.  721. 

X  Journ.  Soi.  Med.  de  Lille,  1885, 4  pp. 
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30°,  80  ccm. ;  soda  sulphate,  8  grms. ;  soda  chloride,  1  grm. ;  methyl- 
violet  6  B,  0*025  gnn.  The  yiolet  was  dissolved  in  the  gljoeriny 
diluted  with  half  the  distilled  water,  the  salts  in  the  other  half;  the 
two  mixed  and  filtered  when  cool.  The  staining  fluid  was  mixed  with 
the  blood  and  then  placed  in  a  cell  or  moist  chunber.  The  staining 
action  is  well  marked  in  6  to  10  minutes,  and  attains  its  maximum 
in  20  to  SO  minutes.  The  white  blood-corpuscles  appear  as  small 
granular  violet  balls,  which  are  easily  distinguished  from  the  greenish 
coloured  red  corpuscles. 

Obtaining  HsBmoglobin  Cry8tal8.*^Dr.  St.  v.  Stein  places  a  thin 
layer  of  fresh  defibrinated  blood  upon  a  slide,  and  when  it  begins  to 
dry  at  the  edges,  covers  it  over  witii  Canada  balsam,  which  should  not 
be  too  fluid  as  the  crystals  are  then  less  permanent.  As  long  as  the 
balsamic  odour  is  perceptible,  the  specimens  remain  without  a  cover* 
gla8&  The  balsam  layer  is  then  removed  by  means  of  a  knife 
moistened  with  ether,  turpentine,  or  oil  of  doves.  A  cover-glass  is 
put  on  and  sealed  up  with  balsam  or  asphalte.  Such  preparations 
have  kept  well  for  ten  years. 

Frepari^  Muscle  to  show  Verve  Eztension.t— The  procedure 
used  by  Dr.  IL  Mays  for  making  preparations  to  show  nerve  extension 
in  muscle  is  a  combination  of  the  osmic  acid  method  with  gold 
staining.  The  addition  of  the  gold  salt  is  to  prevent  the  browning 
and  clouding  of  the  muscle  substance,  which  occurs  after  osmic  acid 
only,  associated  with  the  previous  swelling  of  the  muscle  in  dilute 
hydrochloric  acid.  Dr.  Mays'  procedure  with  thin  muscle  from 
which  he  obtained  suitable  preparations  is  as  follows : — 

The  fresh  muscle  is  placed  in  a  mixture  of  0*6  per  cent,  gold 
chloride  solution  (1  part),  2  per  cent,  hyperosmic  acid  (1  part),  and 
water  60  parts,  it  is  then  cleared  up  in  a  mixture  of  glycerin 
40  parts,  water  20  parts,  and  26  per  cent,  hydrochloric  acid,  1  part. 
This  procedure  does  not,  however,  prevent  clouding  and  browning  in 
thick  muscles.  To  avoid  these  inconveniences  altogether,  Dr.  Mays 
reconmiends  the  following  method.  The  firesh  muscle  is  laid  for 
12  hours  in  a  2  per  cent,  solution  of  acetic  acid,  then  for  2  to  8  hours 
in  the  gold-osmium  solution  (0*6  per  cent,  gold  chloride  solution  1, 
2  per  cent,  osmic  acid  1,  2  per  cent,  acetic  add  60).  For  clearing 
up  the  above,  glycerin  mixture  is  used. 

Although  the  foregoing  methods  give  excellent  results,  they  fail  to 
distinguish  between  ute  intra-  and  hypolemmal  parts  of  musde ;  but 
in  an  appendix  Dr.  Mays  adds  a  method  by  which  this  differentiation 
becomes  posdble  and  which  shows  that  by  the  gold-osmic-add  treat- 
ment the  nerve-fibres  are  stained  to  their  ends,  i  e.  up  to  their 
entrance  into  the  muscle.  The  muscle  is  thoroughly  soaked  in  a 
0*6  per  cent,  solution  of  arsenious  add,  and  then  ^20  minutes  in 
a  freshly  made  mixture  of  1  per  cent,  gold  chloride,  4  parts ;  2  per 

*  Centralbl  Med.  Wiss.,  1884,  p.  404. 

t  Zeitflobr.  f.  BioL,  xz.  p.  449.     Of.  Zeitsohr.  f.  Wiss.  Mikr.,  ii.  (1885) 
pp.  401-2. 
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cent,  ofiinio  acid,  1  part ;  5  per  cent,  arsenio  acid,  20  parts.  The 
miiBcle  having  been  washed,  is  exposed  for  three  hours  to  the  sun- 
light at  a  temperature  of  45^  in  a  bath  of  1  per  cent,  arsenic  acid 
solution.  The  glycerin  and  hydrochloric  acid  mixture  is  used  for 
clearing  up.  In  successful  preparations  the  nenre  with  its  hypo- 
lenunal  parts  is  stained  throughout. 

Demonstrating  Verve-endings  in  Striated  Muscular  Fibre  of 
Kan.* — ^For  this  purpose  Prof.  M.  Flesch  proceeds  as  follows : — 

The  muscles  are  placed  as  soon  as  possible  post  mortem  in  a 
0*5  per  cent,  gold  cUoride  solution  until  tiiey  appear  of  a  straw 
yellow  colour ;  they  are  then  exposed  to  the  light  in  dilute  acetic  or 
formic  acid.  After  reduction  has  taken  place,  the  muscle  is  ready  for 
examination.  Hardening  is  done  in  alcohol  and  imbedding  in  tiJlow 
and  parafi^  without  previous  saturation  with  turpentine  or  chloro- 
form. 

The  author  calls  attention  to  the  fact  that  in  one  and  the  same 
specimen,  differences  of  staining  are  discernible  after  treatment  with 
gold  chloride;  these  in  some  measure  depend  upon  the  unequal 
saturation  of  the  muscle  with  the  gold  solution,  but  in  greater  part  are 
to  be  referred  to  structural  differences  of  the  muscular  fibres.  Differ- 
ences of  staining  in  reference  to  intensity  and  quality  are  distin- 
guished, the  former  depending  on  the  histological  non-equivalence  of 
individual  fibres;  the  latter  consisting  in  the  staining  showing 
every  transition  stage  from  rose  through  purple-red,  and  violet  to 
pure  blue. 

Demonstrating  an  Endothelial  Element  of  the  Primitive  Verve 
SheatLf — To  show  the  intercellular  substances  in  the  vicinity 
of  the  nuclei  of  Schwann's  sheath.  Dr.  A.  Gruenhagen  teases  out  the 
nervus  ischiadicus  of  the  frog ;  then  pours  over  the  preparation  for 
two  or  three  minutes  some  drops  of  a  1/2  per  cent,  solution  of  silver 
nitrate.  He  then  washes  with  H^O,  dehydrates  in  absolute  alcohol, 
stains  with  concentrated  hematoxylin,  dehydrates  again,  and  mounts  in 
balsauL 

Preparing  Batraohian  Larvsd  and  Regulating  the  Circulation.} — 
Dr.  S.  Mayer  describes  two  methods  of  much  technical  interest. 

The  first  is  a  process  by  which  living  larvad  can  be  fixed  for 
microscopic  research  in  a  very  short  time,  and  this  wdthout  damage, 
as  is  the  case  with  curara  injection.  It  consists  first  in  passing  a 
moderately  strong  current  through  the  brain  and  cord,  and  t^an 
placing  the  larvie  in  a  solution  of  curara.  By  the  electrization  the 
animals  are  fixed  in  half  a  minute  and  the  fixation  is  rendered  per- 
manent in  the  curara  solution,  the  electric  palsy  being  at  once 
succeeded  by  the  curara  pal^.  By  this  means  the  larv»  can  be 
brought  in  a  few  minutes  to  a  condition  suitable  for  microscopical 

*  MT.  Naturforsch.  GeseU.  Bern,  1885,  pp.  8-25  (1  pi.), 
t  Aroh.  f.  Mikr.  Anai.  zxiii  (1884)  pp.  880-1  (1  fig.). 
t  8B.  K.  Akad.  WIm.  Wien,  zoi.  (1885)  pp.  204-38  (3  plB.>    Cf.  Zeitaohr.  f. 
Wise.  Mikr.,  11.  (1885)  pp.  390-1. 
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eiamination,  while  the  oorara  method  bj  itself  reqniies  at  least  a 
quarter  of  an  hour. 

The  second  procednre  is  a  yery  simple  method  for  influencing  the 
rapidity  of  the  blood  current  in  the  larval  tail.  It  depends  on 
Dr.  Mayer's  observations  that  by  the  imposition  of  the  cover-glass 
the  blood  current  ceases  in  the  covered  parts  of  the  larva,  even 
though  the  cover-glass  be  supported  at  the  edges  by  glass  splinters, 
but  ^t  it  is  again  restored  as  soon  as  a  drop  of  water  is  ran  under 
the  cover-glass.  Dr.  Mayer  traces  back  these  appearances  to  the 
pressure  which  exists  in  consequence  of  the  capillary  adhesion 
between  the  cover-glass  and  the  highest  point  of  ^e  object.  The 
addition  of  water  whereby  the  cover-glass  is  removed  from  the  object, 
now  brings  it  to  pass  that  the  capillary-adhesion  pressure  is  either 
diminish^  or  altogether  removed  according  to  the  size  of  the  drop 
added.  Accordingly  in  the  size  of  the  drop  of  water  exists  a  means 
of  keeping  the  blood  current  at  its  normal  rapidity,  or  of  diminishing 
it  in  any  desired  degree  to  complete  arrest. 

Preparing  the  Badula  of  Cephalophorous  Mollu8ca.*~Dr.  B. 
Bossier  places  the  living  animals  for  half  an  hour  in  a  moderately 
hot  concentrated  sublimate  solution;  then  having  got  ready  the 
pharynx,  he  treats  it  for  another  half  hour  with  sublimate,  washing 
thoroughly  with  water  and  staining  with  pioro-  or  borax  carmine,  or 
with  hssmatoxylin. 

According  to  the  author,  paraffin  penetrates  between  the  toothlets 
of  the  radula  with  great  difficulty,  and  most  sections  are  con- 
sequently torn  in  cutting.  The  best  results  were  obtained  by  trans- 
ferring the  object  from  absolute  alcohol  to  yellow  benzol,  slowly 
adding  warmed  paraffin,  and  finally  transferring  to  pure  paraffin. 
The  paraffin  is  afterwards  dissolved  out  in  benzol.  Turpentine  oil 
should  be  avoided,  as  it  makes  the  radula  brittle. 

Thin  Sections  of  Entomostraca,  ftcf— Dr.  G.  W.  M.  Giles  de- 
scribes a  method  of  obtaining  thin  sections  of  Entomostraca  and  other 
minute  crustaceans,  which  he  believes  is  somewhat  novel.  On  account 
of  their  small  size  and  the  hardness  of  their  chitinous  coats,  they  do 
not  lend  themselves  well  to  the  paraffin  method,  as  the  knife  is  apt 
either  to  ride  over  them  or  to  compress  them,  and  drive  out  the 
paraffin  filling  up  their  interstices.  Moreover,  on  account  of  the 
bulk  of  the  apparatus  and  the  difficulty  of  maintaining  a  constant 
temperature  by  means  of  spirit-lamps,  it  is  extremely  difficult  in 
practice  to  carry  it  out  on  shipboard.  The  method  described  is, 
however,  a  somewhat  rough  and  uncertain  one,  and  it  is  only  occa- 
sionally that  results  at  all  comparable  to  those  of  the  paraffin  method 
are  obtained.  It  is,  moreover,  applicable  only  to  very  minute 
organisms. 

The  course  of  procedure  is  as  follows : — The  animal  is  taken 
from  absolute  alcohol  and  immersed  in  oil  of  cloves,  where  it  is  left 
until  it  is  completely  clarified.    It  is  then  placed  in  a  watch-glass 

♦  Zeitichr.  f.  Wias.  Zool.,  xli.  (1885)  pp.  447-82  (2  pis.  and  1  fig.).  See  this 
Jonmal.  v.  (1885)  p.  434.  f  Sci.-Goesip.,  1886,  p.  122. 
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oontaining  a  few  diopB  of  Canada  balsam  (nndilntedX  and  placed  over 
a  spirit-lflonp  at  emcli  a  height  as  to  melt  without  danger  of  bnming 
Uie  balsam.  In  about  a  quarter  of  an  hour  the  baleAm  has  driven 
out  the  clarifying  agent,  and  penetrated  throughout  the  entire 
structure  of  the  anunaL  A  single  drop  of  balsam  is  now  placed  on  a 
glass  slip,  and  heated  until  it  cools  hitfd.  Now  take  up  the  animal, 
together  with  a  bead  of  balsam,  on  the  point  of  a  needle,  and  place  it 
on  the  balsam  on  the  slide,  previously  warmed,  and  prop  it  up  in 
such  a  position  that  the  plane  of  the  sections  desired  may  be  parallel 
to  that  of  the  slide,  holding  it  thus  until  the  balsam  has  cooled 
sufficiently  to  keep  it  so. 

There  is  just  one  consistency  of  balsam  at  which  it  may  be  readily 
sliced  with  a  razor,  without  sticking  to  the  blade,  and  yet  is  not 
brittle ;  and  it  is  this  condition  which  it  is  desired  to  obtain  for  the 
bead  on  the  slide.  Accordingly,  when  quite  cold,  it  should  be  tested 
with  the  edge  of  a  scalpel,  if  too  sof^  the  slide  must  be  warmed 
over  a  lamp  for  a  while ;  if  too  hard,  it  must  be  removed  from  the 
slide  and  replaced  in  the  watch-glass,  to  which  adropof  fresh  balsam 
has  been  added.  In  the  difficulty  of  obtaining  exactly  the  right 
consistence  lies  the  uncertainty  of  the  method ;  but  when  this  is  hit 
upon  successMly,  really  beautiful  sections  can  be  most  easily 
obtained  by  slicing  down  the  bead  with  a  sharp  razor  or  lancet,  as 
in  the  ordmary  lumd  method.  The  sections  may  be  allowed  to  Ml 
from  the  razor  on  to  the  slide  until  all  the  material  is  exhausted,  and 
then  covered  with  dilute  balsam  under  a  large  cover-glass,  or  they 
may  be  picked  up  one  by  one  on  the  point  of  a  needle,  and  arranged 
in  order  on  a  separate  slide,  which  has  been  varnished  with  a  thin 
coat  of  balsam  so  as  to  retain  them  in  their  respective  places  while 
mounting.  The  method  is  also  useful  for  obtaining  sections  of 
coralline  Algie,  whose  structure,  when  deprived  of  their  lime,  is  so 
rotten  that  it  is  extremely  difficult  to  mount  even  the  smallest  sections 
whole,  unless  supported  by  some  exceptionally  firm  imbedding 
materiaL 

Preparing  Echinodermata.* — Dr.  0.  Hamann  obtained  good 
fixation  without  undue  contraction  by  injecting  the  somatic  cavity  of 
Asteridea  with  a  1  per  cent,  chromic  add  solution.  When  injected 
the  animals  are  to  be  placed  in  a  vessel  containing  a  similar  fluid. 
Good  results  were  also  obtained  from  a  1  per  cent,  chromic  acid 
solution  to  which  a  few  drops  of  a  1  per  cent,  osmic  acid  solution 
had  been  added,  and  also  from  Eleinenberg's  picro-sulphuric  acid. 
These  acids  are  also  advantageous,  because  they  slowly  decalcify  the 
star-fishes  and  therefore  render  them  more  amenable  to  the  sublunate 
solution.  By  the  use  of  boiling  ^ater  the  ambulacral  feet  may  be 
obtained  in  their  extended  position,  while  preservative  media  penetrate 
only  slowly  and  irregularly  within  the  substance  of  the  body. 

For  staining,  the  author  used  Banvier*s  picro-carmine,  also  a 
neutral  (acetic   acid)    carmine,    Bdhmer*s    hematoxylin,  and  also 

*  'Beitrftge  mr  Histologie  der  Echinoderroen,  Heft  2,  Die  Asteriden,' 
126  pp.,  7  pis.  and  8  figs.,  8to,  Jena,  1885. 
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Ehrlioh's  hiematoxylin  to  wMoh  eosin  had  been  added  in  the  follow- 
ing proportion : — 100  cc.  Ehrlioh'B  logwood  solntion,  15  cc.  of  1  per 
cent,  watery  solntion  of  eosin.  For  staining  maceration  specimens, 
a  methyl-green  solntion  with  acetic  acid  proyed  nsefal. 

Freservinff  Oilioflagellata.* — ^Prof.  0.  Biitschli  preserres  Cilio- 
flagellata  in  picrosnlphuric  add,  afterwards  changing  to  alcohoL  By 
this  means  ^e  flagella  are  extremely  well  retained.  The  posterior 
flageUmn  was  well  obserred  after  the  action  of  osmic  acid  vaponr;  bnt 
a  1  per  cent,  solntion  caused  it  to  disappear. 

Monnting  Poraminifera  in  Bal8am.t — Mr.  J.  Carpenter  gets  rid 
of  the  air  in  Foraminifera  by  boiling  them  in  dilute  potash  for  a  few 
moments,  afterwards  in  pnre  water,  and  thoroughly  drying  them. 
Then  put  them  into  a  test-tube  with  spirit  of  turpentine,  and  boil  for 
a  few  minutes  oyer  a  spirit-lamp.  When  wanted  for  mounting,  place 
a  drop  of  balsam  on  a  slip,  take  up  a  small  quantity  of  the  shells  on 
the  point  of  a  pen-knife  or  a  homoeopathic  spoon,  and  immediately 
place  in  the  balsam  ;  then  put  on  the  coyer-glass,  but  do  not  use  any 
pressure.  They  require  baking  in  a  slow  oyen  for  some  time  to 
thoroughly  harden  the  balsam. 

Water-washed  Diatoms.^ — Dr.  O.  H.  Taylor  recommends  the 
following  method  of  preparing  samples.  A  quantity  of  the  mud 
containing  the  diatoms  is  placed  in  a  large  jar  with  two  or  three 
times  its  bulk  of  dean  water,  and  thoroughly  shaken  up.  After 
settling  for  ten  minutes,  about  half  the  water  is  poured  off  into 
'  another  jar,  and  the  first  is  refilled,  shaken,  allowed  to  settle  as  before, 
and  most  oi  the  water  poured  offl  This  ib  kept  up  until  the  water  is 
perfectly  clear  at  the  end  of  ten  minutes.  The  light  portions  poured 
off  are  sayed  for  future  treatment.  The  heayy  material  which  contains 
all  but  the  smallest  diatoms  has  much  sand  mixed  with  it.  To  get 
rid  of  this  it  is  shaken  up  in  the  jar  of  water,  and  the  top  part  almost 
immediately  poured  off  This  is  repeated  seyeral  times,  refilling  the 
jar  with  pure  water  each  time  until  the  heayy  sand  remaining  diows 
but  few  diatoms  mixed  with  it.  The  matenal  obtained  by  the  last 
pourings^  consisting  of  nearly  all  the  diatoms,  and  the  fine  sand,  is 
now  boiled  in  water  with  the  addition  of  a  little  cooking  soda,  and  is 
then  placed  in  a  large  bottle  filled  with  pure  water,  shaken  up,  and 
poured  off  after  standing  fiye  minutes.  The  bottle  is  refilled,  and  the 
process  continued  for  seyeral  hours,  the  time  ci  settling  being 
gradually  reduced  to  three  or  eyen  two  minutes.  The  remaining 
material  is  then  placed  in  a  shallow  dish,  a  little  at  a  time,  with  a 
small  quantity  of  water,  and  gently  rocked  and  rotated,  causing  the 
diatoms  and  lighter  particles  to  rise  in  the  water,  when  they  can  either 
be  poured  off  or  dipped  out  with  a  pipette,  leaying  most  of  tho  sand 
belund. 

*  Morphol.  Jahrb.,  z.  (1885)  pp.  52d-77  (8  pis.  and  4  figs.).  See  this  Journal, 
oiittf,  p.  460. 

t  Joura.  of  Micr.,  v.  (1886)p.  50. 

I  Proo.  Amer.  Soo.  Mier.,  £igbth  Aim.  Meeting,  1885,  pp.  207-8. 
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deaning  Diatoms  from  Marine  MncL*— Dr.  O.  H.  Taylor  places 
a  quantity  of  the  mnd  containing  diatoms  in  a  large  jar,  wluoh  is  then 
filled  wiih  clean  water,  thoroughly  shaken,  and  ^owed  to  settle  for 
ten  minntes.  One-hiJf  is  then  poured  off  into  another  jar,  the  first 
refilled,  shaken  np,  and  again  allowed  to  settle  for  ten  minntes,  when 
the  top  portion  is  poured  off  into  a  third  jar.  This  process  is  con- 
tinued with  the  first  jar  until  the  water  is  clear  after  settling  for  ten 
minutes.  The  materud  is  then  taken  from  the  first  jar  in  small  quanti- 
ties, and  ^  sanded  "  by  placing  each  portion  in  a  shallow  dish  with  a 
moderate  quantity  of  water,  and  rotating  the  dish  so  as  to  cause  a 
Yortex  in  the  water,  when  the  diatoms  and  lighter  matter  will  rise  in 
the  water,  and  can  be  poured  off  into  a  bottle,  leaving  the  sand  and 
heayier  particles  behind.  This  process  is  repeated  with  each  portion 
until  only  sand  is  left  in  the  dish.  The  <* sanded"  material 
is  now  placed  in  an  evaporating  dish  and  dried.  When  dry,  nitric 
add  is  poured  upon  it,  and  it  is  boiled  until  fumes  cease  to  appear, 
when  a  few  grains  of  bichromate  of  potash  are  dropped  in,  and,  after 
boiling  for  a  few  minutes  more,  allowed  to  cool.  When  cool,  the 
acid  is  poured  off,  the  dish  refilled  with  sulphuric  acid,  boiled,  and  a 
little  bichromate  of  potash  added.  When  the  sulphuric  add  has 
thoroughly  cooled,  it  is  poured  o£f^  hut  not  into  water,  and  the  material  in 
the  dish  washed  two  or  three  times  with  clean  water,  stirring  it  up  well 
on  each  supply,  and  allowing  it  to  settle  each  time  before  decanting. 

It  is  now  again  ^sanded"  by  rotating  the  dish  and  pouring 
off  the  top  portion  of  the  fluid  into  the  bottle,  adding  more  water 
each  time,  until  only  sand  is  left  in  the  dish.  The  material  in  the 
bottle,  now  rich  in  diatoms,  is  shaken  up,  allowed  to  settle,  and  the 
water  poured  off,  until  every  trace  of  acid  is  removed,  when  the 
material  is  returned  to  the  clean  evaporating  dish,  which  is  nearly 
filled  with  water  and  boiled.  A  very  small  piece  of  caustic  potash  is 
now  added,  and  the  boiling  continued  for  two  or  three  minutes,  when 
the  contents  are  poured  into  the  bottle.  The  material  is  now  again 
washed  by  shaking,  settling  for  five  minutes,  and  pouring  off  most  of 
the  water,  repeating  the  operation  with  fresh  quantities  of  clean  water 
and  decreasing  the  period  of  settling  to  two  or  three  minutes,  until  the 
water  is  free  from  any  trace  of  a^^ali.  The  material  is  now  again 
*'  sanded  "  in  small  quantities  at  a  time,  and  the  lighter  portion  drawn 
off  by  means  of  a  dropping  tube.  The  material  thus  withdrawn 
contains  almost  all  the  diatoms.  When  all  the  material  has  been 
treated  in  this  way,  it  is  extremely  rich,  containing  but  little  sand 
and  a  small  amount  of  vegetable  silica,  but  may  be  still  further 
improved  by  more  time  and  labour.  The  material  is  washed  several 
times  in  distilled  or  filtered  ruin-water,  and  about  five  to  seven 
minutes  allowed  for  settling.  About  twenty  drops  of  ammonia  are 
now  added,  the  fluid  well  shaken,  and  the  washing  continaed  as 
before.  One  or  two  more  *'  sandings  "  with  distilled  water  will  now 
give  pure  diatoms  free  from  foreign  matter  or  sand.  Care  should  be 
taken  not  to  overlook  the  large  fonns  of  diatoms  which  frequently 
adhere  to  the  glass. 

*  Proc.  Amer.  Soa  Mior.,  Eighth  Ann.  Meeting,  1885,  pp.  208-10. 
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Engelmann'r  Bacterium -Method.*  —  Dr.  T.  W.  Engelmann 
replies  to  yarions  objectioiui  to  his  bacterium-method  for  detecting 
the  evolation  of  oxygen^f  especially  those  of  Pringsheim,}  a&d  points 
ont  the  limits  to  the  use  of  the  method,  which  cannot  be  applied  to 
the  quantitative  determination  of  the  oxygen  eyolved.  He  farther 
describes  the  conditions  most  fayourable  for  the  employment  of  the 
process. 

The  drop  mnst  contain  only  a  single  kind  of  bacterinm,  and  must 
therefore  be  taken  from  a  pore  culture.  The  best  results  are  obtained 
with  a  bacterium  of  high  oxygen-requirement.  The  bacteria  should 
be  neither  too  large  nor  too  small ;  cocci  of  1-2  /a  diam.,  or  rods  2--3  /a 
in  length  and  about  1  /i  in  diam.  afford  the  best  results.  The  number 
of  individuals  of  the  bacterium  must  be  large  enough  for  them  to 
collect  rapidly  round  the  source  of  oxygen  ;  &e  drop  should  appear 
slightly  turbid  to  the  naked  eye.  During  obs^vation,  evaporation 
must  be  carefully  prevented  from  the  margin  of  the  cover-glass. 

SMid  VutritiYe  Media  for  Bacteria.§ — ^M.  E.  de  Freudenreich 
compares  Dr.  Hesse's  apparatus,  for  testing  for  Bacteria  in  the 
atmosphere,  with  that  of  Dr.  Miquel,  of  Mont80uri&  In  the  former 
case,  air  is  drawn  tiirough  a  tube  lined  with  gelatin ;  in  the  latter 
meUiod  the  air  is  passed  through  water  and  then  distributed  in  drops 
to  a  series  of  tub^  containing  sterilized  broth.  The  advantage  in 
this  latter  method  lies  in  the  fact  that,  when  any  alteration  is  observed 
in  the  broth  in  any  one  tube,  this  tube  can  be  examined ;  whereas  in 
Hesse's  method,  in  order  to  exanune  a  single  colony  the  whole 
apparatus  has  to  be  exposed  to  the  atmosphere,  and  disturbing  con- 
ditions may  occur ;  and  although  as  a  rule.  Bacilli  develope  on  the 
spot  on  which  they  fall,  yet  not  unfrequently,  and  especially  during 
summer,  they  may  spread  so  rapidly  that  ihe  whole  of  the  gelatin 
becomes  liquid. 

The  author  undertook  numerous  comparative  experiments  with 
the  two  methods.  Out  of  a  series  of  seven  experiments,  undertaken 
at  the  same  time  and  place,  and  using  peptonized  gelatin  in  the  one 
apparatus  and  peptonized  beef  broth  in  the  other,  he  obtained  the 
following  results :  Four  were  more  favourable  to  the  liquid  medium 
(that  is  more  bacteria  were  found  by  this  method  than  by  the  gelatin 
method,  in  the  same  volume  of  air)  ;  one  was  favourable  to  the  solid 
medium ;  two  gave  identical  results  with  the  two  media.  The 
author,  therefore,  concludes  in  favour  on  the  whole  of  Dr.  Miquel's 
method ;  but  adds  that  Dr.  Hesse's  is  not  to  be  neglected,  on  account 
of  the  ease  of  transport  and  manipulation  of  his  apparatus. 

Cnltivation  of  Comma-bacilli.  || — Dr.  F.  Hueppe  has  obtained 
very  interesting  results  as  to  the  spores  of  the  cholera  iMtoillus  by  slide- 
cultures,  which  during  the  observations  were  kept  at  a  temperature  of 
84^-87°  0.  on  a  hot  sta^e.    The  slides  used  were  hollow  ground,  so  as  to 

♦  Bot  Ztg.,  xliv.  (1886)  pp.  43-52,  64-9. 

t  See  this  Journal,  i  (1881)  p.  962.  {  Ibid. 

§  Arch.  ScL  Phys.  et  Nat,  xv.  (1886)  pp.  105-20. 
II  Fortsohr.  d.  Med.,  iii.  (1885)  p.  619. 
Ber.  2.--V0L.  VI.  3  A 
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allow  a  Bterilized  Gover-glass  to  fit  over  tbem.  The  nntrient  modia  were 
thin  layers  of  gelatin  or  agar.  By  this  means  the  lively  movements 
of  the  bacilli  were  limited  as  to  their  locality,  and  thns  became 
accessible  to  oontinnons  observation.  Of  course  sufficient  provision 
was  made  for  the  presence  of  air  and  moisture.  Qeissler's  parallel- 
walled  chamber  upon  which  very  thin  layers  of  gelatin  and  agar 
can  be  spread,  proved  of  much  service.  For  the  hot  stage  the  L5wit- 
Beichert  modification  of  Strieker's  stage,  for  which  there  is  a  special 
condenser,  was  used. 

Special  Criterion  of  Tnbercle-bacillL*  —  Dr.  Yoltolini  states 
that  if  cover  preparations  of  phthisical  sputum  be  laid  in  strong 
nitric  add  (1*45-1*60  sp.  gr.)  before  staining  with  the  Ehrlich  solu- 
tion, the  bacilli  are  afterwards  found  to  have  a  granular  moniliform 
appearance.  The  author  considers  this  a  special  characteristic  of 
tubercle-bacilli,  as  he  has  not  found  it  in  any  other  micro-organism, 
not  even  in  the  Lepra-bacillus. 

Application  of  ''Banvier's  '*  Alcohol.t— Dr.  J.  H.  List  recom- 
mends one-third  ^Banvier)  alcohol,  in  conjunction  with  10  per  cent. 
salt  solution  as  tne  best  isolation  medium  for  pavement  epithelia, 
one  of  its  principal  merits  being  that  cells  &us  isolated  stain 
extremely  well.  Banvier's  alcohol  is,  however,  less  suitable  for  goblet 
cells  which  are  much  better  studied  after  being  treated  with  Muller's 
fluid  or  osmic  acid. 

Schallibaum's  Collodion.^— Hr.  A.  B.  Lee  finding  it  stated  §  that  it 
is  necessary  when  using  Schallibaum's  fixation  method  to  heat  the 
slide  until  the  oil  of  cloves  is  driven  o£^  writes  to  say  that  this  is  an 
error,  and  that  it  is  net  necessary  to  heat  the  fixative  to  such  an 
extent,  but  merely  until  the  clove  oil  runs  easily.  For  this  purpose 
a  water  bath  may  or  may  not  be  used ;  it  is  quite  sufficient  to  hold  the 
slide  for  a  few  seconds  over  a  spirit-lamp  or  Bunsen's  burner,  moving 
it  to  and  fro  the  while.    The  procedure  is  as  safe  as  it  is  convenient 

Imbedding  with  Benzol  and  Cutting  very  delicate  0bject8.||— 
Dr.  A.  Brass  after  alluding  to  the  inconveniences  attending  the 
employment  of  chloroform  for  imbedding  histological  preparations, 
strongly  advocates  the  use  of  benzol  for  tbos  purpose. 

The  stained  and  hardened  objects  are  first  of  all  immersed  in  con- 
centrated alcohol,  which  is  dehydrated  by  the  addition  of  dried  copper 
sulphate.  All  the  water  hfkving  been  removed  from  the  section  the 
alcohol  is  passed  off  and  the  preparations  covered  over  with  pure 
benzol.  The  stoppered  glass  vessel  in  which  the  previous  steps  are 
effected,  is  then  transferred  to  a  water  bath  at  a  temperature  of  30% 
and  as  much  finely  scraped  paraffin  added  as  will  dissolve.  After 
being  kept  at  this  temperature  for  half  an  hour,  the  preparation  is 
transferred  to  pure  paraffin  which  is  just  at  its  melting  point.  To 
every  100  parts  of  paraffin  about  four  to  six  parts  of  white  wax 
are  added.    Preparations  the  size  of  a  pea  are  left  in  the  paraffin  for 

•  Breslaiier  Aerztl.  Zeitsohr.,  1885,  No.  15. 
t  Zeitaohr.  f.  Wiss.  Mikr.,  ii.  (1885)  p.  514. 
X  Ibid.,  p.  522.  §  Ibid.,  p.  b71.  ||  Ibid.,  pp.  300-5. 
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half  an  bonr;  for  larger  objects  a  correspondinglj  longer  time  is 
required.  The  preparations  thns  soaked  in  paraffin  are  next  allowed 
to  set  on  a  glass  plate.  The  sections  are  fixed  in  the  nsnal  manner 
by  the  shelhu)  solution,  and  this  haying  been  done  the  paraffin  is  dis- 
solved ont  in  benzoL  When  it  is  certain  that  all  the  paraffin  has 
disappeared,  Canada  balsam  dissolved  in  benzol  may  at  once  be 
dropped  on  and  the  cover-glass  put  in  place. 

When  dealing  with  delicate  sections  or  with  fragile  and  easily 
laoerable  tissnes,  all  disposition  to  tear  or  break  up  may  be  avoided  by 
brushing  over  the  upper  sur&ce  of  every  secti<m,  as  soon  as  it  is  cut, 
a  thin  layer  of  collodion.  By  this  means  the  preparation  is  covered 
and  held  together  by  an  adhesive  and  continuous  coat.  The  coUo- 
dionized  smfaoe  is  that  which  is  applied  to  the  slide.  The  other 
steps  of  the  process  are,  of  course,  the  same  as  before. 

It  may  be  noticed  that  all  the  author's  specimens  were  treated  with 
a  5  per  cent,  solution  of  sublimate  heated  to  60^-70° ;  pieces  the  size 
of  a  pea  are  to  be  left  in  for  10  minutes ;  those  the  size  of  a  walnut  for 
half  an  hour.  Thus  hardened,  the  specimens  are  transferred  directly 
to  70  to  80  per  cent,  alcohol  for  at  least  12  hours,  and  afterwards  to 
90  per  cent,  alcohol  until  all  traces  of  the  sublimate  have  disappeared. 
The  complete  extraction  of  the  sublimate  may  be  known  by  evapo- 
rating a  drop  or  two  of  the  last  spirit  in  a  watch-glass,  in  order  to 
ascertain  if  any  adcular  crystals  of  sublimate  be  deposited. 

The  author  recommends  carmine  for  staining  purposes,  and  the 
fluid  he  employs  is  made  as  follows : — To  a  lai^e  teaspoonful  of 
carmine  are  added  600  grammes  70  per  cent,  alcohol,  and  to  every 
100  grammes  of  the  foregoing  15  grammes  pure  hydrochloric  acid. 
The  mixture  is  then  boiled  fbr  some  time  in  a  water  bath.  After 
boiling  there  should  be  a  residue  of  carmine ;  if  not,  add  more  carmine 
and  boil  again.  The  spirit  lost  by  evaporation  is  to  be  replaced  by 
96  per  cent.  idcohoL  The  fluid,  having  been  filtered,  is  ready  for 
use.  Preparations  may  be  stained  in  bu&c,  and  overstaining  removed 
by  the  use  of  70  per  cent  alcohol. 

By  the  foregoing  method  the  complicated  karyokinetic  figures  and 
every  intracellular  detail  can  be  demonstrated  in  the  clearest  manner. 

Sections  of  Teeth.* — ^Dr.  W.  0.  Brittan  finds  that  very  beautiful 
sections  of  the  jaws  of  small  animals  with  the  teeth  in  situ  may  be 
made  in  the  following  way : — 

The  jaws  of  a  well  ii^'ected  animal  are  placed  for  a  few  days  in 
50  per  cent,  alcohol,  then  into  absolute  alcohol  for  about  two  weeks, 
then  with  a  fine  sharp  file  cut  away  the  bone  from  both  sides  of  the 
jaw  where  the  section  is  desired  until,  by  holding  to  the  light, 
the  pulps  of  the  teeth  are  visible,  carefully  keeping  the  piece  and  the 
file  wet  with  alcohol  during  the  operation.  Thoroughly  wash  the  piece 
with  a  soft  brush  in  alcohol  and  place  in  clove  oil  for  a  few  hours, 
or  until  clear.  Then  transfer  to  a  very  thin  solution  of  balsam  in 
benzole,  gradually  thickening  the  solution  from  day  to  day  by  adding 
pure  bal^  until  the  tissues  are  thoroughly  permeated.     This  is  an 

♦  The  MicroBcope,  vi.  (1886)  pp.  128-9. 
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important  part  of  the  process,  and  shonld  not  be  hnrried.  Now  placid 
the  piece  in  a  shallow  dish  and  add  pnre  balsam  enough  to  cover 
it  and  evaporate  to  hardness,  being  careAil  not  to  raise  the  heat  above 
110^  F.  When  the  balsam  is  hard  the  section  may  be  worked  down 
to  suit  The  balsam  will  hold  the  soft  parts  in  position  while  this 
is  being  done.  Use  water  as  a  lubricant  for  this  part  of  the  work. 
The  section  made  to  suit,  dissolve  out  the  balsam  with  benzole,  place 
in  absolnte  alcohol  for  a  day,  clear  again  in  clove  oil  and  monnt. 

Sections  made  in  this  way  are  necessarily  somewhat  thick  for 
the  reason  that  the  different  parts  which  it  is  desired  to  show  in  the 
section  seldom  lie  in  the  same  plane,  consequently  they  are  best 
mounted  in  a  cell  ground  into  the  slide,  which  allows  the  cover-glass 
to  be  brought  down  close.  The  method  may  seem  somewhat  tedious 
and  certainly  requires  some  patience,  but  the  results  more  than 
repay  for  the  trouble.  Dammar  will  be  found  the  best  medium  for 
mounting. 

Henking's  Microtome  Object-holder  for  accurately  adjusting 
the  Object.;— Dr.  H.  Henking's  object-holder  (fig.  147)  aims  at 
giving  a  measureable  rotation  to  the  holder  by  means  of  adjusting 
screws,  so  that  sections  may  be  cut  at  definite  angles  to  one  another. 
The  clamp  a,  made  in  a  curved  form  for  convenience  in  holding 
curved  objects  and  to  avoid  interference  with  the  knife,  is  connected 
with  a  ball-andnsocket  joint  contained  in  e«,  which  can  be  fixed  when 
necessary  by  the  screw  r.  The  movable  half  of  the  clamp  slides 
upon  the  guides  k  k  and  is  adjusted  by  the  screw  h ;  in  the  fixed  half 
are  two  cylindrical  holes  directed  accurately  towards  the  centre  of 
the  ball  joint.  •  and  i'  are  two  rods  which  slide  in  these  holes,  and 
their  extremities  are  hinged  at  m  and  m'  to  two  long  screws  which  are 

raised  or  lowered  by  the  nuts  d 
Fio.  147.  and  d!  fixed  in  position,  but  free 

to  turn  in  the  collars  c  and  e'. 
By  means  of  these  nuts,  therefore, 
a  rotation  can  be  given  to  the 
clamp  about  either  of  the  axes  i  or 
f',  and  may  be  measured  by  divi- 
sions upon  d  and  d\    The  screw 
which  works  in  d  is  only  half  as 
long  as  that  at  c2',  because  the 
object  can  be  roughly  adjusted  in 
this  direction  in  the  jaws  of  the 
clamp,  and  d  is  only  required  for 
small   motions.      On    the   plate 
which  covers  the  ball-andnsocket 
joint  is  a  vernier  scale  for  indicating  the  thickness  of  the  sections. 
By  pushing  the  objectHBlide  along  for  distances  between  1  mm.  and 
1/40  mm.,  sections  can  be  obtained  without  any  further  assistance 
than  that  of  a  sharp  knife. 

*  Zeitschr.  f.  Wise.  Mikr.,  i.  (1884)  pp.  491-0.    Cf.  ZeiUchr.  f.  Inetra- 
mentenk.,  v.  (1885)  pp.  814-5  (I  fig.). 
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Stainmg.*^— Prof.  M.  Flesoh  oonsidera  the  action  of  Btaining 
media ;  first  the  inorganic,  and  secondly  the  organic. 

The  action  of  the  inorganic  salts,  silver,  gold,  iron,  may  be 
summed  up  by  saying  that  the  various  appearances  produced  by 
metallic  impregnation  are  to  be  explained  partly  from  the  physio- 
logical condition  of  the  material  examined,  partly  from  various 
chemical  affinities  to  particular  tissue  elements,  and  partly  to  differ- 
ences in  physiological  constitution.  As  examples  of  the  foregoing 
ho  gives  two  illustrations  of  specimens  treated  with  silver  nitrate, 
one  showing  a  section  of  cartilage  of  frog  silvered  en  masse  with  a 
weak  solution  of  silver  nitrate,  and  the  other  giving  the  appearances 
of  quite  fresh  cartilage  of  frog  silvered  in  section  with  the  same 
solution.  The  differences  between  the  results  are  to  be  explained  by 
the  greater  imbibition  capacity  of  the  second  kind,  and  are  not  to  be 
attributed  to  chemical  differences. 

The  effect  of  an  organic  stain  is  produced  either  by  chemical 
combination  or  by  surface  attraction,  i.  e.  by  mere  adhesion  or  in- 
filtration of  the  stain  without  chemical  union.  Examples  of  the 
former  are  to  be  found  in  safranin,  methyl-violet,  &c.,  in  their  action 
on  amyloid  substance ;  in  borax-carmine  on  hsDmatoxylin ;  in  Merkel's 
stain  for  the  salivary  ducts.  An  intermediate  variety,  one  consisting 
partly  of  infiltration  and  partly  of  chemical  union,  may  be  found  in 
neutnbl  litmus  solutions  which  stain  the  cell-substance  red  and  the 
nuclei  blue. 

The  action  of  infiltration  is  dismissed  in  a  few  words,  as  Gierke's 
published  researches  have  anticipated  further  remarks.  Dr.  Flesch, 
however,  urges  that  the  hardening  process  must  count  for  something 
in  the  result  of  staining  processes,  and  concludes  his  paper  by  insisting 
on  the  significance  of  a  physical  characteristic — the  unequal  suscepti- 
bility for  imbibition  of  tiie  tissues  and  their  elements — and  the 
influence  of  the  fixative  changes  on  this  susceptibility  from  imbibition 
of  organic  material. 

Weigert*8  Hasmatozylin  Stain  fbr  the  Central  Henrous  System. — 
Prof.  M.  Flesch  in  some  comments  f  on  his  experience  with  Weigert's 
method  says  that  preparations  which  have  been  washed  in  water  in 
the  usual  way,  after  coming  from  MuUer's  fluid,  can  be  stained,  pro- 
vided the  sections  (made  in  ceUoidin)  are  treated  a  few  minutes  in 
1/2  per  cent,  solution  chromic  acid,  and  then,  after  being  washed  in 
water,  placed  in  the  colouring  fluid.  The  sections  stain  very  much 
quicker  than  by  Weigert's  method.  The  decolouring  process  of 
Woigert  is  followed.  Creosote  is  decidedly  preferable  to  xylol  as  a 
clarifier. 

According  to  Dr.  C.  S.  Minot,|  Weigert's  haamatoxylin  method 
may  be  used  after  any  method  of  hardening  and  cutting,  provided  the 
sections  are  treated  5-15  minutes  in  1  per  cent,  bichromate  of  potas- 

♦  Zeitaohr.  f.  Wiss.  Mikr.,  ii.  (1885)  pp.  464-77  (2  figs.), 
t  Ibid.,  i.  (1884)  pp.  564-6. 

X  'Whitman's  Methods  in  Microeoopical  Anatomv  and  Embryology,'  1885, 
p.  192. 
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umn,  then  washed  in  water,  and  transferred  to  the  staining  mixture. 
Instead  of  bichromate  of  potassium,  the  foUo^g  mixture  may  be 
nsed  with  eqnal  sncoess,  bat  with  somewhat  different  results :~ Water, 
100  ocm. ;  alum,  1  grm. ;  bichromate  of  potassium,  1  grm. 

Weigert's  ImproTed  Method  for  the  Central  Vervous  System.*^ 
Prof.  0.  Weigert^  method  has  been  adopted  everywhere  with  great 
rapidity,  as  it  offers  advantages  exceeding  those  of  other  methods. 
One  of  its  imperfections  (which  has  been  obviated  by  Prof.  Flesch) 
is  that  it  is  only  applicable  to  preparations  which  have  become 
browned  by  the  action  of  chrome  salts.  Another  is  that  it  does  not 
stain  so  many  fibres  (in  the  cerebral  cortex  for  example)  as  can  be 
shown  by  Exner's  osmium  method.  Prof.  Weigert  has  accordingly 
made  some  further  improvements  which  obviate  this  objection.  The 
new  process  is  as  follows :  — 

1.  The  pieces  &stened  to  a  cork  with  celloidin  are  immersed  in  a 
solution  of  copper  oxide  (a  saturated  filtered  solution  of  this  salt 
diluted  with  an  equal  volume  of  water)  and  allowed  to  remain  in  an 
incubator  for  two  days.  It  does  not  matter  if  the  pieces  are  still 
brown  or  have  become  green,  so  long  as  they  were  once  brown.  More- 
over, if  they  have  lain  in  alcohol  for  some  time,  a  surface  precipitate 
is  not  so  easily  thrown  down.  After  the  copper  treatment  the  pieces 
become  green,  the  celloidin  blueish  green.  They  may  now  be 
preserved  in  80  per  cent,  alcohol. 

2.  For  staining  the  sections  the  hnmatoxylin  solution  is  now 
modified  by  adding  a  slight  quantity  of  some  alkali ;  it  is  a  matter 
of  indifference  which ;  this  addition  gives  it  a  brownish  violet  tone. 
The  proportion  of  a  saturated  alkaline  solution  is  one  to  one  hundred 
of  the  logwood  solution.  In  this  solution  the  sections  are  placed, 
and  owing  to  the  action  of  the  copper  no  incubator  is  needed.  For 
cord  sections  two  hours  sufftce;  brain  preparations  require  an  immersion 
of  twenty-four  hours,  in  order  that  the  fine  cortical  fibres  may  be 
stained.    The  staining  solution  can  only  be  used  ouce. 

For  differentiation  the  borax  and  prussiate  solutions  must  be 
diluted  with  an  equal  volume  of  water. 

Skatol  and  Carbazol,  two  new  Beagents  for  Woody  7ibre.t— 
Dr.  O.  Mattirolo  proposes  skatol  and  carbazol  as  substitutes  for 
phloroglucin  and  indol  as  tests  for  wood  fibre.  Both  of  these  bodies 
give  identical  reactions,  Le.  they  impart  a  violet  red  colour  to 
ligneous  tissue.  Carbazol  is  doubly  recommended,  as  it  is  found  in 
commeroe,  and  is  almost  altogether  without  odour ;  while  skatol  is 
so  offensivdy  malodorous  tiiat  this  property  of  itself  is  almost 
sufficient  to  bar  its  use  in  micro-chemistry.  Carbazol,  one  of  the 
products  of  crude  anthracene,  boiling  between  820°  and  860°,  is  pro- 
duced in  the  manufacture  of  anilin  from  coaL  Skatol  is  obtained 
from  human  faacee  or  by  synthesis  in  the  dry  distillation  of  nitro- 
cuminate  of  barium. 

The  author   has  demonstrated  microscopically  that  skatol  and 

•  Fortschr.  d.  Med^  iii.  (1885)  p.  236.  Gf.  Zeitschr.  f.  Wi88.  Mikr.,  ii.  (1885) 
pp.  3»9-401.  t  Zeitachr.  f.  Wias.  Mikr.,  ii.  (1885)  pp.  354-5. 
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carbazol  impart  a  red  violet  oolenr  to  ligneous  tissue.  Sections  are 
immersed  in  an  aloobolio  solution  of  these  bodies  for  a  few  minutes, 
and  having  been  placed  in  a  drop  of  hydrochloric  acid  are  thus 
examined  under  the  Microscope.  Tbe  reaction  begins  at  once  and 
increases  in  intensity  after  a  short  time.  The  stain,  like  that  of 
pbloroglucin  and  indol,  nnfortonately  is  not  permanent.  Tbe  author 
mentions  that  piridina  and  chinolina  also  give  the  characteristic 
reaction. 

Hew  Fixative  Medium.* — ^Herren  C.  Bom  and  O.  Wieger  have 
fouild  a  new  medium  in  quince-juice  for  fixing  serial  sections  or  for 
staining  sections  on  tbe  slide.  Tbis  is  free  from  <be  objections 
inherent  to  Giesbrecht*s  shellac  medium,  Mayer*s  wbite  of  egg 
fixative,  or  Scballibaum's  mixture  of  collodion  and  oil  of  cloves. 

The  fixative  is  prepared  by  adding  to  every  two  volumes  of  quince- 
juice  one  volume  of  pure  glycerin  and  a  little  carbolic  acid  to 
prevent  the  formation  of  fungi 

The  medium  is'  applied  bv  spreading  a  thin  layer  upon  a  slide ; 
the  paraffin-imbedded  section  is  tiien  placed  thereon,  and  without  any 
haste,  as  the  glycerin  prevents  the  adhesive  layer  from  drying  too 
quickly.  Excess  of  the  fixative  medium  should  be  wiped  off  with  a 
clean  cloth  in  order  to  prevent  the  section  from  moving  about.  The 
slide  is  then  dried  in  a  warm  chamber  at  a  temperature  of  30^-40^  0. 
for  twenty  minutes  or  longer.  On  its  removal  the  water  is  found  to 
bave  disappeared  by  evaporation,  and  the  paraffin  in  a  smooth  layer. 
Tbe  paraffin  is  then  dissolved  out  in  turpentine  and  the  slide  is  then 
transferred  to  absolute  alcohol  for  half  an  hour  at  least.  After  the 
alcohol  bath  the  section  may  be  stained  vntb  any  kind  of  dye,  anilin 
colours  for  cboice ;  it  is  then  washed  with  water  or  spirit  and  cleared 
up  in  the  usual  way.  Througbout  the  process  the  adhesion  remains 
perfect  and  the  fixative  does  not  take  up  a  trace  of  colour.  Even  under 
the  Microscope  the  fixative  can  scarcely  ever  be  perceived. 

There  are  two  points  in  this  manipulation  whicb  it  is  necessary 
to  observe  very  strictly ;  the  first  is  that  the  slide  must  be  perfectly 
clean,  otherwise  the  fixative  may  fail  to  adhere  properly.  It  is  recom- 
mended  to  lay  the  slides  for  half  an  hour  in  cold  soap  and  water 
and  dry  them  carefully  with  a  clean  cloth.  The  second  point  is  that 
in  tranisferring  from  absolute  alcohol  to  a  watery  staining  or  washing 
fluid,  the  slide  must  always  pass  through  at  least  one  intermediate 
stage  of  alcohol,  i.  e.  alcobol  of  50^,  otherwise  the  violence  of  tbe 
difiusion  currents  may  be  too  strong  for  the  fixative  and  cause  tbe 
section  to  become  separated  from  the  slide. 

Cblorophjrll  for  Staining.t — ^To  the  numerous  vegetable  products 
applied  to  staining,  Dr.  N.  Trinkler  adds  chlorophyll.  He  obtains  it 
from  the  leaves  of  Syringa  vulgaris  by  extracting  for  twenty-four 
hours  with  alcobol,  evaporating  the  filtered  extract  to  dryness  and 
dissolving  this  in  water.  Tbe  filtrate  is  a  dark  green  with  a  trace  of 
brown  in  it. 

♦  Zeitschr.  f.  Wiss.  Mikr..  ii.  (1885)  pp.  346-8. 
t  Arch.  f.  Mikr.  Anat.,  xxiv.  (1685)  p.  174. 
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Staining  with  Phenol  and  Logwood. — Mr.  0.  H.  Hoghes  writes 
OB  as  follows : — 

*<  Phenol  has  now  and  then  been  referred  to,  bnt  there  seems  to  be 
some  donbt  as  to  its  value.  It  is  said  to  destroy  delicate  tissue  and 
bacteria.  I  cannot  speak  decisively  with  regard  to  the  bacteria,  but 
it  has  no  ill  effect  whatever  on  the  most  delicate  tissue,  and  since 
I  have  used  it  successfully  in  staining  and  mounting  spermatozoa 
(human  and  animal),  I  am  entitled  to  think  it  does  not  destroy  bac- 
teria, which  are  hardly  more  delicate,  though  of  course  it  kills  them. 

I  put  some  chips  of  logwood  in  phenol,  and  in  about  half  an  hour 
have  a  dark-bnown  fluid,  which  stains  with  great  rapidity,  and  no 
deposit  as  with  the  alcohol  and  aqueous  methods.  A  small  quantity 
of  bicarbonate  of  soda  dissolved  in  water  is  mixed  with  phenol, 
depositing  copiously  but  leaving  some  still  in  solution,  and  kept  as 
developer.  The  logwood  stain  is  poured  off  the  section  and  a  few 
drops  of  the  soda  solution  poured  on,  when  a  magnificent  purple  is 
developed.  Young  bone  and  attachments  of  muscles  are  wonderfully 
set  off.  Nigrosin,  about  5  grains  to  an  ounce  of  phenol,  is  unsur- 
passed for  central  system,  and  seems  to  act  more  much  pow^ully  than 
with  spirit.  I  have  been  trying  for  some  years  to  effect  solution  of 
carmine  in  phenol.  If  a  good  solution  like  that  of  hssmatoxylin  and 
nigrosin  could  be  effected,  no  other  dye  would  be  needed  by  the 
histologist — ^for  tissues,  at  least. 

If  films  of  bacteria,  or  of  spermatozoa,  are  exposed  to  Erlicki's 
fluid  or  some  of  the  chromic  solutions  for  a  primary  effectual  coagu- 
lation of  the  albumen,  I  am  satisfied  the  two  dyes  named  would  be 
efficient  in  strongest  solution.'' 

Staining  Pnenmonia-cocci.*— Dr.  Ribbert  recommends  the  follow- 
ing for  cover-glass  preparations,  viz. : — 100  parts  water,  60  absolute 
alcohol,  12  per  cent,  glacial  acetic  acid,  dahlia  to  saturation. 

The  covers  are  only  just  touched  with  the  above,  wacdied  in  water, 
and  examined.  Mounted  in  glycerin  or  balsam,  the  cocci  appear  deep 
blue,  while  the  capsules  are  a  pale  blue.  The  stain  does  not  last 
more  than  a  few  months.    This  method  is  unsuitable  for  sections. 

Staining  Becurrens  Spirilla  in  Blood-preparations,  t— Dr.  K. 
Ounther  *'  nxes  "  very  thin  layers  of  spirilla-blood  either  in  the  flame 
of  a  spirit-lamp  or  in  a  thermostat  (5  minutes),  at  a  temperature  of 
75^  0.  Only  basic  solutions  of  anilin  dyes  made  with  anilin  water 
were  found  to  have  any  staining  power.  Of  these,  gentian  violet  was 
found  to  give  the  most  intense  stain  (100  co.  anilin  water,  11  ca 
saturated  idcoholic  solution  of  gentian  violet).  Before  staining,  it  is 
necessary  to  wash  the  cover-glass  in  a  solution  of  6  parts  acetic  acid 
to  100  parts  water  for  10  seconds,  and  after  blowing  off  the  greater 
part  of  the  acid  fluid,  to  neutralize  the  rest  by  holding  the  cover- 
glass  over  an  open  bottle  of  liquor  ammoni®  fort,  for  a  few  seconds. 
If  this  be  not  done,  the  deep  staining  of  the  blood-plasma  and  cor- 
puscles will  prevent  all  but  a  very  few  spirilla  from  being  seen. 

*  Deatsoh.  Med.  Woohensohr..  1885,  p.  18^. 
t  Fort80hr.  d.  Medicin,  ill  (1885)  p.  879. 
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After  the  acetic  acid  process,  the  covers  are  immersed  in  the  gentian 
yiolet  solution  for  a  few  seconds  only,  then  washed  carefallj  in  water, 
and  finally  mounted  in  xylol  balsam. 

Staining  Capsule-CoccL* — The  difficulty  experienced  in  staining 
capsale-cocci  arises  from  the  fact  that  the  ground-substance  of  the 
preparation  is  so  deeply  coloured  that  the  enveloping  capsule  is 
invisible,  although  the  cocci  can  be  discerned. 

This  difficulty  Dr.  C.  Friedlander  points  out  may  be  obviated  by 
first  passing  the  preparation  thrice  through  the  flame  of  a  spirit-lamp, 
and  then  immersing  for  one  or  more  minutes  in  one  per  cent,  acetic 
acid.  The  superfluous  acid  fluid  is  blown  by  means  of  a  pipette,  and 
the  preparation  dried  in  the  air  is  placed  in  the  gentian  violet  solu- 
tion (100  cc.  anilin  water,  11  cc.  saturated  alcoholic  solution  of 
gentian  violet)  for  a  few  seconds,  washed  with  water,  and  examined. 
By  this  process  the  ground-substance  remains  colourless,  while  the 
capsules,  if  any,  stand  out  quite  prominently.  By  cautious  treatment 
with  weak  acetic  acid  or  alcohol,  the  characteristic  form  of  the  sphasro- 
bacteria  sometimes  appears,  for  the  staining  of  the  capsules  is  less 
resistant  to  both  of  these  reagents  than  that  of  the  bacteria  them- 
selves. In  the  majority  of  recent  cases  of  fibrinous  pneumonia,  capsule- 
cocci  can  be  found  in  the  manner  above  indicated,  but  within  the 
pneumonic  exudation  other  Micrococci  forms  appear,  chiefly  Diplo- 
cocci.  These  forms  may  be  distinguished  from  capsule-bacteria  both 
by  the  want  of  capsule  and  also  by  their  smaller  dimensions. 

After  -  Staining  by  the  Haidenhain  Method.t--Prof.  W. 
Flemming  states  that  preparations  made  by  this  method  may  be 
much  improved  by  after-staining  with  Gronacher's  alum-carmine  or 
with  Delafield's  or  Bohmer's  haematoxylin.  The  blackened  pieces,  as 
small  as  possible,  are  after  being  wsushed  in  water  to  be  immersed 
in  the  stam  for  two  or  three  days,  and  then  before  cutting  are  to  be 
further  hardened  for  some  hours  in  absolute  alcohol.  Sections  of 
mucin  glands  stained  with  hiematoxylin  show  a  beautiful  violet 
colour  on  these  cells.  It  may  be  remarked  that  for  successful  staining 
the  blackening  should  not  be  too  intense. 

Vuclear  Stain  in  Osmic  Acid  Preparation8.|— The  objection  is 
often  raised  that  hardening  in  pure  osmic  acid  is  an  impediment  to 
good  staining.  This  inconvenience  Prof.  W.  Flemming  finds  may 
be  obviated  by  an  after  treatment  with  bichromate  of  potash,  wh^i 
a  good  stain  is  efifiscted  by  means  of  Bohmer's  or  Delaifield's  hsdma- 
toxylin.  After  treatment  with  bichromate  is,  however,  unnecessary 
if  the  osmic  acid  preparations  are  not  kept  too  long  in  alcohol,  and 
have  not  become  too  much  darkened.  They  are  best  stained  before 
they  are  transferred  to  alcohol.  Alom-carmine  also  gives  a  good 
stain  with  osmic  acid  preparations  in  twelve  to  twenty-four  hours. 
The  author  uses  a  1  or  2  per  cent,  watery  solution  ^not  the 
vapour)  of  osmic  add,  and  hardens  in  the  dark  for  about  six  hours, 
and  mounts  in  glycerin. 

♦  Fortsohr.  d.  Modicin,  iii.  (1885)  p.  880. 

t  Zeitschr.  f.  Wias.  Mikr.,  ii.  (1885)  pp.  517-8.  t  Ibid.,  pp.  518-9. 
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Demonstration  of  Ooblet-ceUs.* — ^For  this  purpose,  Prof.  W. 
Flemming  recommends  not  only  hsdmatoxylin,  which  imparts  a  deep 
blue  or  yiolet  colour  to  the  contents  of  the  goblet-cells  in  osmium 
preparations,  but  also  the  osmium  mixture  f  followed  by  staining 
witii  gentian  or  safranin.  The  cell-contents  then  appear  blue  or 
reddish  brown,  and  stand  out  sharply  even  under  low  powers. 

Horizontal  Lathe  for  Grinding  and  Polishing  hard  Objects.} — 
Prof.  A.  Etemod  has  a  grindiog  lathe  by  whicn  hard  objects  are 
more  easily  prepared  than  by  the  ordinary  grindstone  or  the  dentist*s 
polishing  lattie.  Its  main  feature  consists  in  being  horizontal,  and 
it  is  hence  very  convenient  to  manipulate. 

It  is  made  from  the  table  of  a  sewing  machine  with  its  wheel  and 
pedaL  The  movement  is  communicated  by  means  of  an  endless  cat- 
gut band  running  round  a  system  of  wheel  pulleys.  The  details  of 
Uie  machine  will  be  understood  from  fig.  148. 

Prof.  Etemod  uses  emery  plates  and  Arkansas  and  Turkey  stones 


Fig.  148. 


for  grindstones.  The  Turkey  stone  is  recommended  on  account  of 
the  fineness  of  its  grain  for  giving  a  perfect  polish.  Drainage  of 
the  fluids  employed  for  moistening  the  stones  is  effected  by  means  of 
a  zinc  plate  provided  with  an  overflow  pipe.  The  plate  also  serves 
to  collect  the  sections  as  they  leave  the  grindstone,  and  prevents  the 
operator  from  being  splashed. 

Various  kinds  of  Slides.§ — ^Dr.  O.  A.  Wall  describes  the  various 
kinds  of  slides  in  use,  commencing  with  the  ordinary  8  in.  by  1  in., 
and  ihe  so-called  '*  French  "  paper-covered  slides  2^  in.  by  8/4  in. 

Sections  of  minerals  are  frequently  mounted  on  special  sizes  of 
slides,  which  are  wider  and  shorter,  or  about  2  in.  by  1^  in.,  so  as  to 
allow  a  larger  cover-glass  to  be  used,  and  at  the  same  time  to  be  more 
easily  rotated  with  the  stage  of  the  Microscopes  made  for  lithological 
work,  when  the  sections  are  to  be  examined  with  the  polariscope.  Iliese 

•  Zeitachr.  f.  Wies.  Mikr.,  ii  (1885)  p.  519. 

t  Cf.  Zeitschr.  f.  Wiss.  Mikr.,  i.  (1884)  p.  849,  and  this  Journal,  v.  (1885) 
p.  554. 

X  Zeitechr.  f.  Wise.  Mikr.,  ii.  (1885)  pp.  507-9  (3  figs.). 
§  8t.  LouiB  National  Drnggiet,  viii.  (1886)  pp.  24  and  39. 
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larger  slides  are  oocasionally  of  nse  when  it  is  desirable  to  mount 
whole  sections  of  thick  rhizomes,  roots,  and  similar  preparations. 

Some  German  workers  prepare  their  slides  b^  cementing  very 
narrow  strips  of  glass  across  the  two  ends  of  the  sLdes,  so  that  when 
the  slides  are  laid  npon  each  other,  these  strips  preyent  one  slide 
from  injuring  the  next  one,  and  the  slides  may  be  packed  away  with- 
out haying  the  ordinary  grooved  boxes.  These  slides,  however,  says 
Dr.  Wall,  ''are  not  often  employed  in  this  country,  for  while  it  is 
true  that  they  offer  some  practical  advantages,  they  are  anything  but 
pretty  in  appearance,  and  it  seems  to  be  a  pity  to  mount  a  good 
preparation  in  such  a  shabby  manner." 

''Some  ornamental  effects  in  mounting  are  obtainable  by  using 
coloured  glass  for  the  slides.  For  opaque  mounts,  slides  of  very 
dark-blue  glass  (pot-metal)  present  a  fine  background.  A  pretty 
effect  is  produced  with  some  opaque  objects  mounted  on  these  dark- 
blue  slides,  by  illuminating  with  the  btdl's-eye  lens,  and  at  the  same 
time  reflecting  the  light  upwards  with  the  mirror,  thus  showing  the 
brightly  illuminated  object  on  a  rich  blue  ground.  This  method  is 
very  pleasant  to  the  eyes.  If  the  light  is  not  reflected  upwards  with 
the  mirror,  such  slides  appear  perfectly  opaque  and  black. 

Another  pretty  kind  of  slide  may  be  made  by  cutting  the  slides 
from  coloured  glass  (flashed  metal),  and  then  painting  a  heavy  circle 
with  varnish  on  the  centre  of  the  slide  on  the  flashed  side  by  the  aid 
of  the  turntable,  and  then,  when  dry,  placing  a  drop  of  hydrofluoric 
acid  in  the  centre  of  the  ring,  and  making  a  circular  spot  of  clear 
glass  on  which  the  preparation  may  be  mounted.  By  having  slides 
of  red,  yellow^  blue,  purple,  and  other  colours,  prepared  in  this 
manner,  quite  a  pleasing  variety  may  be  given  to  the  appearance  of  a 
collection  of  mounted  specimens.  The  roughness  of  the  glass  pro- 
duced by  the  acid  disappears  when  the  preparation  is  mountea  in 
balsam,  and,  in  &ct,  this  kind  of  slide  should  only  be  used  for  balsam 
mounts  for  low  powers. 

Still  another,  and  very  pretty  slide,  may  be  made  by  giving  one 
side  of  a  plain  glass  slide  the  appearance  of  ground  glass,  by  grinding 
on  a  slab  of  plate  glass  with  emery  flour  and  turpentine.  The 
preparation  is  to  be  mounted  on  the  ground  side  with  balsam.  This 
kind  of  dide,  like  the  last,  is  only  to  be  used  for  objects  for  low 
powers.  For  some  preparations,  which  should  not  be  subjected  to 
pressure,  glass  slides  may  be  obtained,  on  one  side  of  which  de- 
pressions are  ground,  in  which  the  object  may  lie  when  the  cover- 
glass  is  put  on.  These  slides  are  to  be  preferred  to  cells  for  fluid 
mounts  in  many  cases,  but  as  they  are  expensive,  they  are  not  as 
frequently  used  as  they  would  be  if  they  were  sold  at  more  reasonable 
prices.  This  might  readily  be  done,  we  should  think,  as  the  grinding 
and  polishing  of  these  depressions  is  not  so  very  expensive.  The 
writer  once  had  such  depressions  ground  in  a  few  hundred  slides  at 
1^  cents  per  slide ;  and  even  at  twice  or  three  times  this  price  they 
would  still  be  cheap  compared  with  the  prices  commonly  asked  for 
them.  As  they  are  so  convenient  for  many  purposes,  it  is  to  be 
hoped  that  they  may  be  obtainable  at  more  reasonable  prices." 
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Cleaning  Slides.*  —  Dr.  F.  L.  James  takes  a  wide-monthed 
(12-14  oz.)  jftr,  of  sufficient  depth,  and  half  fills  it  with  a  mixture  of 
gasoline  or  benzine,  spirits  of  turpentine,  and  benzol.  The  slides 
are  dropped  into  this  and  left  overnight.  When  ready  to  wipe  them, 
take  out  each  slide  separately,  and  give  it  a  good  hard  wipe  with  a 
piece  of  muslin,  and  tiien  polish  wiUi  another  clean  bit  of  the  same 
stufiEl  ^  Try  the  plan  once,  and  you  will  never  use  any  other.  Slides 
thoroughly  cleaned  thus  possess  a  quality  which,  in  making  glycerin 
or  aqueous  mounts,  is  absolutely  invaluable.  While  they  are  optically 
and  practically  dean,  such  slides  retain  upon  their  sur&oe  an  exceed- 
ingly tenuous  film  of  resinous  matter  that  prevents  water  or  glycerin 
from  attaching  itself  to  the  surface,  and  the  consequence  is  that  the 
surplus  of  such  fluid,  after  a  ceU  is  closed,  rolls  off  the  slide  without 
moistening  it  in  the  least.  Cement,  on  the  contrary,  attaches  itself 
with  extraordinary  firmness  and  evenness." 

Apparatus  for  Sorting  and  Arranging  Objects.— Mr.  J.  Hipj^is- 
ley  suggests  the  apparatus  shown  in  fig.  149  for  sorting  and  arranging 
microscopic  objects. 

A  broad  piece  of  sheet  metal  A  is  formed  into  a  clip  C  at  one 

Fio.  149. 


end  so  as  to  slide  over  the  objective  and  into  another  at  B  to  hold 
a  flexible  indiarubber  tube  T.  This  tube  has  at  the  lower  end  a 
curved  glass  tube  G  terminating  in  a  very  fine  capillury  point 
which  nearly  touches  the  slide.    By  raising  or  lowering  the  rod  B  B 

*  The  Mieroecopc,  ▼.  (1885)  pp.  253-4,  from  St.  Louis  National  Druggist. 
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the  Yertical  distanoe  of  the  tube  G  can  be  legalatecL  The  adjnstment 
of  O  to  the  oeDtre  of  the  field  is  obtained  by  taming  B  B.  Two 
sliding  damps  0'  0'  serve  to  tighten  0  and  B. 

The  apparatus  oan  be  used  either  for  directing  moisture  from  the 
month  on  the  objects  on  the  slide,  and  temporarily  securing  them 
until  finally  mounted,  or  by  adding  a  wire  clip  at  P  and  pressing  the 
tube  T  below  that  point  with  the  thumb  and  finger,  the  tube  can  be 
used  as  a  syringe,  so  that  it  can  be  made  to  take  up  or  emit  a  drop 
of  fluid. 

The  flexibility  of  the  tube  obyiates  the  danger  of  any  breakage 
by  overpressure  of  G  on  the  slide. 

Mounting  several  Oroupt  of  small  Microscopic  Objects  under 
one  cover.*— Mr.  S.  O.  Shanks  gives  the  following  directions  for 
mounting  pollens,  which  will  also  suffice  for  other  small  objects : — 

The  pollens  should  be  gathered  from  freshly  opened  flowers,  and 
may  be  teased  from  the  anthers  with  a  needle  into  small  bottles, 
which,  after  the  pollen  is  thoroughly  dry,  should  be  kept  corked. 

Prepare  a  card  marked  with  Qiree,  four,  or  five  spots,  all  arranged 
within  the  limits  of  a  8/4  in.  cover-glass,  place  a  ^lass  slip  upon  the 
card,  and  put  a  minute  drop  of  turpentine  on  the  slip  over  one  of  the 
marked  spots.  A  needle  with  a  little  turpentine  on  it  will  serve  to 
convey  a  small  amount  of  pollen  from  the  bottle  to  the  drop  of  turpen- 
tine on  the  slip.  Cohering  masses  of  poUen  should  be  separated 
with  the  needle  and  spread  as  evenly  as  possible  over  1/8  in.  of  space 
on  the  slip.  A  small  drop  of  balsam,  just  sufficient  for  the  purpose, 
is  then  dropped  on  the  pollen. 

The  next  specimen  of  pollen  is  similarly  arranged  over  another 
spot,  and  a  small  drop  of  biJsam  applied  as  before.  When  the  several 
pollens  are  in  place  the  slide  should  be  set  aside  and  covered  from 
dust  for  tweni^-four  or  forty-eight  hours,  or  until  the  balsam  has 
become  somewhat  hardened  and  the  pollens  fixed  in  their  respective 
places.  A  drop  of  fresh  balsam  may  then  be  placed  in  the  centre 
between  the  groups  and  a  cover  applied  with  very  gentle  pressure, 
tflid  all  allowed  to  harden  as  usaal.  If  the  first  baLsam  drops  are  not 
sufficiently  hard  when  the  cover-glass  is  adjusted,  the  fresh  balsam 
will  liquefy  all  too  rapidly,  and  the  pollens  will  run  together  or  creep 
out  wiUi  the  surplus  balsam.  Two  strong  a  pressure  wiU  also  cause 
the  pollens  to  mix  by  producing  currents  in  the  balsam  as  the  cover 
settles  into  place. 

The  names  of  the  flowers  from  which  the  pollens  are  gathered 
should  be  written  on  the  label  in  small  characters  and  occupy  the 
same  relative  positions  as  the  specimens  do  under  the  cover.  This 
will  enable  one  to  find  a  given  specimen  or  name  quickly. 

This  method  may  be  employed  for  Foraminifera,  seeds,  diatoms, 
scales,  or  any  other  small  objects  which  might  be  placed  together  for 
the  purpose  of  oomparison. 

Cassia  Oil  for  Mounting. — This  medium  has  already  been  recom- 
mended for  immersion  and  probably  also  for  mounting,  though  we 

•  Amer.  Mon.  Micr.  Jonm.,  vii  (1886)  pp.  64-5. 
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are  not  aware  of  the  &oi  Mr.  A.  0.  dole  recently  bron^t  ns  some 
slides  ot  HelicpeiUctj  CoscinodiscuSy  Trinacria,  and  TneercUium,  moTinted 
in  this  medinm,  which  (at  any  rate  for  the  diatoms  in  qnestion)  prove 
that  cassia  oil  can  hardly  be  surpassed  as  a  monnting  mediam.  The 
clearness  with  which  the  markings  are  shown  is  very  remarkable. 
The  refractive  index  of  cassia  oil  is  about  1  *  640. 

Monnting  with  Carbolic  Acid.* — ^Mr.  T.  Steel  has  varied  some- 
what the  process  of  carbolic-acid  mounting,  described  by  Mr.  J.  R.  Y. 
(Joldstein.f 

If  the  object  is  an  insect,  it  is  treated  with  potash  or  soda  in  the 
nsnal  manner,  to  render  it  transparent ;  it  is  then  rinsed  in  water  and 
passed  into  spirit  The  carbolic  acid  is  prepared  as  follows : — ^Take, 
say,  1  oz.  of  Oalvert*s  pure  solid  acid,  and  melt  it  by  placing  the 
bottle  in  warm  water ;  when  thoroughly  fluid,  add  about  30  drops  of 
spirit,  shake  well,  and  allow  to  cool ;  if  it  crystallizes  again,  melt  as 
before,  and  add  10  or  16  drops  more  spirit,  and  again  shake  and  allow 
to  cooL  Now  melt  a  portion  of  balsam  on  the  slide,  and  remove 
air-bubbles ;  heat  the  balsam  until  it  is  sufficiently  evaporated  to 
become  flim  on  cooling ;  allow  to  cool.  Place  three  pieces  of  thin 
wire  as  supports  for  i^e  cover-glass.  In  the  meantime  the  object 
diould  have  been  removed  from  the  spirit  and  placed  in  a  short  test- 
tube  containing  some  of  the  carbolic  acid,  and  allowed  to  soak  until 
quite  saturated;  or  it  may  be  gently  boiled,  which  is  the  quickest 
way.  When  boiling,  the  tube  should  be  kept  shaken.  A  few  seconds 
is  all  the  heating  required.  This  boiling  is  a  capital  way  of  getting 
rid  of  air-bubbles,  and,  if  necessary,  the  tube  should  be  allowed  to 
cool  and  again  heated,  and  this  will  seldom  Ml  to  displace  any 
persistent  bubbles.  The  object  being  now  thoroughly  permeated  by 
the  acid,  the  tube  is  allowed  to  cool. .  A  drop  of  carbolic  acid  is  now 
placed  on  the  surface  of  the  hard,  cool  balsam  on  the  slide  by  means 
of  a  dipping-tube;  the  object  is  then  taken  out  of  the  tube  on  a 
mounted  needle,  or  the  contents  of  the  tube  emptied  into  a  little  dish, 
and  the  object  taken  out  and  at  once  placed  in  the  drop  of  acid  on 
the  slide  and  arranged  as  desired.  The  cover^glass  is  taken  in  the 
forceps,  and  a  drop  of  the  acid  spread  on  its  under  surface.  Should 
any  air-bubbles  appear  in  this  drop  of  acid  during  the  spreading, 
they  are  best  got  rid  of  by  holding  the  cover-glass  for  a  moment  over 
the  lamp.  The  cover-glass  is  held  in  place  by  a  light  wire  clip ;  and 
the  excess  of  acid  absorbed  by  bibulous  paper. 

When  the  excess  has  been  absorbed,  the  slide  is  gently  warmed, 
and  as  the  balsam  softens,  the  spring  clip  presses  the  cover-glass 
down  into  position.  The  slide,  with  the  clip  still  on,  is  baked  in  the 
usual  manner.  Six  to  twelve  hours  is  sufficient  baking  for  most  slides, 
but  that  depends  on  the  degree  to  which  the  balsam  has  been  evapo- 
rated before  placing  the  object.  When  the  operation  of  baking  has 
been  satisfactorily  accomplished,  the  slides  are  allowed  to  cool,  always 
keeping  on  the  clip  till  they  are  quite  cold. 

*  Bcientif.  Enquirer,  i.  (1886)  pp.  41-3. 
t  Bee  this  Journal,  iii  (1880)  p.  858. 
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Turntable  ImpFOTements.* — Mi.  E.  H.  Oriffiih  writes: — ^*<Tiim 
a  disc  of  zino-whito  cement  on  the  centre  of  the  tnmtable  and  when 
hard,  ring  with  pen  and  ink.  For  centering  purposes  the  white 
centre  is  of  great  yalae.  The  cement  can  eauly  be  removed  with 
benxole  at  any  time  if  desired." 

Cover-glasses  in  the  Tropics. — lUr.  J.  O..Donglas  writes  from 
Oalcntta : — **  We  find  it  very  difficnlt  here  to  get  good  cover-glasses ; 
they  rapidly  become  frosted  and  worthless.  They  appear  to  be  of  a 
soft  lead  glass.  Would  not  a  green  hard  glass  be  more  likely  to  stand  ? 
If  yon  conld  give  any  information  as  to  how  to  get  good  covers  it 
would  be  a  great  service  to  many.  The  glasses  commonly  arrive 
unfit  for  use,  so  that  instructions  as  to  keeping  them  in  spirit,  acid, 
or  other  medium  are  useless.  I  think  it  probable  green  covers  would 
stand  and  be  preferable  in  other  ways  from  the  greater  resistant 
powers  of  the  green  as  compared  with  Uie  soft  glass." 

Mr.  T.  Curties  informs  us  that  repeated  complaints  from  Indian 
correspondents  were  referred  to  Messrs.  Chance  Brothers  who  were 
unable  to  provide  a  harder  thin  glass.  They  recommended  its  being 
packed  and  kept  in  lime;  no  good  result  followed  the  use  of  this,  or  of 
French  chalk  which  was  also  tried.  Both  rendered  the  surface  deposit 
harder  than  ever  and  more  difficult  to  remove.  The  last  experiment 
tried  was  with  clove  oil,  and  this  has  proved  quite  successful.  Dr. 
Plaxton  of  Colombo,  who  suggested  its  use,  writes : — 

"  I  think  we  have  hit  upon  the  right  mode  of  preserving  cover- 
glass.  I  used  some  yesterday,  now  two  months  since  it  was  received, 
and  it  was  in  perfect  condition." 

Cover-glass  Cement.t — ^Dr.  L.  Heydenreich  gives  the  following 
approximate  formula  for  cover-glass  cement : — Amber,  25  parts  by 
weight;  copal,  25  do.;  linseed  oil  boiled  and  with  addition  of  man- 
ganese borate,  50  do. ;  oil  of  lavender,  50  to  60  do. ;  artificial  cinnabar, 
lo  to  60  do.  The  following  directions  are  given  for  preparing  the 
cement  in  small  quantities  (one  or  two  pounds).  The  amber  resin 
finely  divided  is  put  into  a  tall  glazed  vessel  and  dissolved  by  the 
aid  of  heat  in  a  sand-bath.  When  perfectly  melted,  the  linseed  oil, 
previously  raised  to  its  boiling-point,  is  added.  When  the  two 
are  well  mixed  they  are  poured  back  into  the  vessel  in  which  the  oil 
has  been  heated.  0*25  per  cent,  manganese  borate  is  added  and  the 
whole  allowed  to  boil  gently  for  two  hours.  When  the  mixture  has 
cooled  down  to  about  70^  so  much  oil  of  lavender  is  added  as  wUl 
render  it  of  a  syrupy  consistence.  The  whole  is  then  put  aside  for  a 
week  or  two  until  it  has  cleared  up.  The  copal  is  prepared  in  a 
similar  manner.  The  two  varnishes  are  mixed  together  and  then  the 
cinnabar  is  thoroughly  rubbed  in.  The  cement  is  then  poured  into 
stoppered  bottles  or  collapsible  tubes.  If  the  varmsh  should  become 
too  thick,  it  may  be  thinned  down  by  working  a  little  ol.  lavan- 
dul»  into  the  quantity  required  for  immediate  use. 

Prepared  in  the  above  manner  and,  so  to  speak,  for  home  con- 

♦  The  MicroBoope,  vi.  (1886)  p.  83. 

t  Zeitschr.  f.  Wiss.  Mikr.,  ii.  (1885)  pp.  383-8. 
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smnption,  ibe  cement  will  always  be  more  or  less  dark.  Perfectly 
clear,  sherry-coloured  varnish  can  only  be  obtained  by  going  throngh 
a  series  of  solutions  which  are  only  suitable  for  the  preparation  of 
large  quantities. 

Amber-lao  for  closing  Microsoopioal  Preparations.*— Dr.  W. 
Behrens  recommends  amber-lac  for  ringing  round  coyer-glasses,  clos- 
ing preparations,  &o.  The  first  kind,  a  commercial  preparation,  he 
used  was  probably  made  from  broken  up  amber-refuse,  bot  it  must 
have  contained  other  constituents  as  it  was  of  a  dark  olive-brown 
colour.  In  bulk  it  was  opaque,  but  in  thin  layers  on  glass  had  a 
beautiful  amber  tint  The  solvent,  judging  from  the  smell,  was, 
principally  at  least,  linseed  oil.  Two  other  kinds  marked  J  and  O 
were  also  examined.  O  was  a  fluid  of  a  bright  cognac  colour.  J  was 
a  brownish  black  liquid  quite  non-transparent. 

Specimens  closed  with  this  medium  were  found  to  be  perfectly 
hard  in  about  a  week,  and  when  submitted  to  severe  tests  gave  evidence 
of  tenacity.  The  specimens  used  were  vegetable  preparations  mounted 
in  glycerin. 

Why  do  Dry  Mounts  Fail  ?  t— ^^^  ^-  ^^  Booth,  in  looking  over 
her  collection  of  slides,  representing  the  work  of  European  and 
American  preparers,  with  a  view  to  noting  their  keeping  qualities,  has 
been  so  surprised  at  the  number  of  failures  as  to  query  whether 
permanence  in  microscopical  work  is  possible.  Why  is  it  that  so 
large  a  proportion  of  dry  mounts  fail?  Obviously  because  that 
motto  which  should  emphatically  be  the  miorosoopist's  motto, 
festtna  lente,  is  not  heeded  by  all  workers.  The  advances  in  the 
merely  mechanical  portions  of  mounting  have  evidently  not  kept 
pace  with  those  in  its  purely  scientific  departments,  or  else  micro- 
scopists  sometimes  forget  to  take  counsel  of  their  good  common  sense 
in  Uie  use  of  cements.  In  her  collection  are  slides  which  have  cost 
hours  of  skilful  manipulation  and  yet  are  utterly  ruined  because  of 
inattention  to  the  details  of  the  proper  use  of  a  cement.  How  do  we 
sometimes  apply  balsam  to  a  mount  ?  By  running  it  under  the  cover 
and  trusting  to  capillary  attraction  to  fill  the  field.  But  why  should 
this  law  of  capillary  action  be  operative  in  the  case  of  the  balsam  and 
suspended  in  that  of  the  cement  ?  From  careful  observation  and  a 
not  limited  experience — speaking  of  dry  mounts  of  diatoms  and  the 
like — Miss  Booth  is  convinced  that  success  or  failure  depends  not  so 
much  upon  the  kind  of  cement  used,  as  upon  the  care  with  which  it 
is  used. 

In  her  own  work,  however,  she  has  fixed  upon  white  zinc  as  the 
most  reliable  cement,  and  has  sent  out  hundreds  of  slides  made  with 
this  cement,  accompanied  with  the  request  that  all  failures  be 
returned,  so  that  she  might  replace  them  with  perfect  slides ;  but  not 
a  slide  has  ever  been  returned.  It  has  been  her  experience  that 
white  zinc  properly  prepared  and  properly  used  never  fails.  The 
secret  of  success  with  good  white  zinc  is,  that  the  rings  shall  be 

♦  Zeitscbr.  f.  Wiw.  Mikr.,  ii.  (18S5)  pp.  54-7. 
t  Micr.  BuUetin  (Queen's),  ii.  (1885)  pp.  17-8. 
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thoroughlif  dry^  prepared  at  least  forty-eight  honra,  and  preferably 
more,  before  using.  It  may  be  objected  that  so  much  during  oon- 
Bomes  too  much  time.  Slides  can  be  ringed  at  the  rate  of  a  gross  an 
hoar,  and  this  at  odd  moments  when  no  other  species  of  microscopical 
work  is  possible.  These  slides,  packed  in  rack  boxes,  occnpy  but 
little  space,  are  free  from  dust,  and  reliable  slides  are  always  ready 
for  immediate  use.  In  deep  cells  for  opaque  mounts,  it  is  not  found 
that  those  slides  whose.cells  contain  an  aperture  are  any  more  free 
from  dewy  deposits  upon  the  coyer  than  those  which  are  hermetically 
sealed. 

The  following  form  of  cell  she  has  found  Ycry  satisfactory. 
Use  no  volatile  substance  within  the  cell ;  paste  a  dead  black  paper 
upon  a  white  (not  much  glazed,  and  therefore  absorbent)  one,  and 
from  this  cut  with  a  gun-punch  disks  of  the  desired  size ;  centre  a 
slide,  and  paste  a  disk  upon  it  (black  side  down),  to  exclude  the 
light ;  upon  this  cement  with  gold  size  a  brass  curtain-ring,  flattened 
or  not,  according  to  the  depth  of  the  cell  required ;  run  on  a  back- 
ground with  any  shade  of  water-colour  paint  which  best  exhibits  the 
object,  leaving  a  white  margin  around  the  edge  of  the  cell ;  cement 
the  cover  with  a  small  quantity  of  white  zinc  to  the  ring ;  colour  the 
cell  as  may  be  desired ;  run  on  the  copal  mixture  [already  described] 
giving  added  security  to  the  cover  and  rounding  out  the  celL  This 
makes  a  neat  and  durable  mount,  and  no  dewy  deposits  have  ever,  to 
her  knowledge,  appeared  upon  the  covers  of  cells  so  made. 

With  regard  to  the  prevention  of  '* dewing"  in  transparent 
mounts,  she  has  found  it  essential  that  the  objects  should  be 
thoroughly  dry.  If  diatoms,  use  the  covers  direct  from  the  brass 
mounting  table ;  or  if  such  as  have  been  breathed  upon,  as  scales,  see 
that  the  moisture  is  fully  evaporated,  and  in  sealing,  use  the  smallest 
quantity  of  cement  consistent  with  a  perfect  adhesion  of  the  cover- 
glass. 

Labelling  Slides.* — It  is  suggested  that  a  good  plan  is  to  punch 
some  squares  or  circles  out  of  very  thin  talc ;  cover  the  end  of  the 
glass  slip  with  a  thin  layer  of  gilder's  whiting  and  gum-water ;  when 
dry,  write  on  this  with  common  ink,  let  it  dry,  put  a  very  small  drop 
of  Canada  balsam  upon  it ;  cover  with  a  circle  of  thin  talc,  and  allow 
all  to  dry ;  then  clean  the  edges  with  benzole  and  water  mixed.  It 
will  not  peel  off  or  get  dirty  like  printed  labels. 

Slide  Iiabels.t— Mr.  E.  H.  Griffiths  writes  that  "very  beautiful 
and  very  practical  labels  for  Microscope  slides  may  be  quickly  made 
with  the  brush  and  pen.  On  the  ends  of  the  slides  turn  smooth  discs 
of  good,  dear  white  zinc  cement,  and  with  finishing  colours  border 
to  suit  ttie  fancy.*  With  a  pen,  write  or  print  on  the  white  centre 
whatever  is  desired." 

Cabinet  for  Mioroscopioal  Preparations.^  —  Prof.  A.  Etemod 
describes  the  cabinet  in  use  at  the  histological  laboratory  of  (Geneva, 
as  being  especially  suitable  for  large  institutions. 

♦  The  MioTOflcope,  v.  (1885)  p.  179.  f  Ibid.,  vi.  (1886)  p.  84. 

X  Zeitschr.  f.  Wibs.  Mikr.,  ii.  (1885)  pp.  511-3  (2  figs.). 
8er.  2.— Vol,  VL  3  B 
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A  cabinet  of  this  sort,  constructed  to  hold  about  7000  preparations, 
consists  of  a  double  tier  of  small  drawers,  and  three  larger  ones, 
intended  for  the  accessories  of  the  collection,  such  as  catalogues, 
drawings,  &o.     Each  drawer  is  divided  into  four  compartments  by 

Fig.  160.  Fig.  151. 


Fig.  152. 


V^VUiytei^'} 


thin  strips  of  wood,  fig.  150.  The  floor  of  each  compartment  is  black 
with  a  white  stripe  running  down  the  middle,  fig.  151.  This  (X>lour 
arrangement  facilitates  reference,  for  the  slides  are  marked  with  a 
diamond  point,  no  labels  being  used.  Thus  the  black  band  shows  up 
the  inscription,  the  white  the  specimen.  The  drawer  labels,  written 
on  card  or  Bristol  board,  are  slipped  into  a  grooye  let  into  the  front 
of  the  drawer,  fig.  152.  Thus  the  contents  of  a  drawer  may  be  re- 
labelled with  the  greatest  ease. 

The  depth  of  the  drawers  is  calculated  to  allow  for  cellnalides. 

Improved  Hethod  of  Constructing  Slide  Cabinets.* — Mr.  H.  E. 
Summers'  aim  in  making  this  cabinet,  was  to  combine  the  advantages 
of  the  different  existing  cabinets,  and  at  the  same  time  to  so  simplify 
the  construction  Uiat  it  could  be  made  cheaply  and  by  an  ordinary 
carpenter,  with  the  tools  usually  at  his  command.  The  advantages 
are: — 1.  Each  slide  should  have  a  separate  compartment.  2.  The 
slides  should  be  easily  removable.  8.  They  should  not  rest  upon  the 
support  immediately  beneath  the  object.  4.  They  should  lie  flat 
while  the  cabinet  is  in  its  ordinary  position.  5.  They  should  be  so 
held  that  the  object  cannot  be  injured  if  the  cabinet  is  overturned  in 
transportation. 

The  cabinet  was  intended  for  slides  of  the  ordinary  length,  8  in., 
but  of  two  widths,  1  in.  and  2  in.  The  drawers  are  made  up  of  strips 
or  mouldings  of  two  forms.  These  are  shown  in  section  in  fig.  158 
in  the  relative  position  they  occupy  when  joined.  A  slide  c  is  also 
shown  in  place.  The  strips  a  a  and  h  h  run  from  the  front  to  the 
back  of  the  drawer.  The  slide  c  rests  on  the  two  ridges  ^  ^  of  the 
strip  a.  Between  the  ridges  the  strip  a  is  slightly  hollowed,  to 
prevent  contact  of  the  slide  beneath  the  object,  and  consequent 
soiling.  From  the  ridges  to  the  edges,  the  strip  a  is  levelled,  so  that 
one  end  of  the  slide  may  be  tipped  up  by  pressure  upon  the  opposite  end, 

♦  Proc  Amer.  Soc.  Mior.,  8th  Ann.  Meeting,  1885,  pp.  108-9  (1  fig.). 
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in  order  that  it  may  be  grasped  more  readily.  THe  strips  a  a  rest  in 
rebates  in  the  strips  h  h.  These  rebates  are  of  snch  a  depth  that  when 
the  strips  a  a  are  in  place,  the  upper  surface  of  one  of  the  thickest 
slides  in  use  will  be  just  a  trifle  lower  than  the  top  of  the  strips  h  h. 


Fio.  153. 


The  cover-glass  or  cell  upon  the  slide  may  project  aboye  the  top  of 
the  strips  h  6.  The  object  will  then  extend  up  into  the  space  e  of  the 
drawer  aboye.  This  space  should  hence  be  high  enough  to  admit  the 
deepest  cells. 

The  partitions  between  the  sides  of  adjacent  slides  are  merely 
short,  thin  strips  of  wood,  tin,  or  better,  ferrotype  plate,  set  at  proper 
intervals  in  grooves  sawn  across  the  upper  part  of  the  strips  hh.  If 
desired,  the  portions  may  be  continuous  across  the  drawer,  but  the 
short  strips  seem  to  serve  every  purpose,  and  are  more  easily  inserted. 
If  a  cabinet  has  been  entirely  divided  up  for  slides  1  in.  wide,  and  it 
is  desired  to  insert  one  2  in.  wide,  a  portion  can  be  removed  without 
in  any  way  disturbing  the  rest  of  the  drawer. 

When  these  drawers  are  inserted  in  a  cabinet,  the  strips  h  h  are 
allowed  to  slide  upon,  or  at  least  approach  very  near  to,  the  corre- 
sponding strips  of  the  drawer  below.  In  case  of  overturning,  the 
dides  are  held  in  place  by  the  side  proiections  of  the  strips  6  6  of 
the  drawer  above.  The  two  outer  strips  d  6  of  each  drawer  form  the 
sides  of  that  drawer,  the  side  projections  of  the  strips  in  this  case 
sliding  in  grooves  in  the  sides  of  the  cabinet,  thus  supporting  the 
drawer.  In  the  front  and  back  of  the  drawer,  it  should  be  observed 
that  the  part  opposite  the  space  e  must  belong  to  the  drawer  hdawy  in 
order  that  the  deeper  cells  may  not  be  injui^  when  the  drawers  are 
slid  in  or  out  The  irregularity  thus  produced  may  be  rendered 
inconspicuous  by  placing  over  these  portions  the  porcelain  tablets 
usually  used  for  tiie  numbers  of  the  drawers  and  of  the  contained 
slides. 

Transmitting  Sections  by  Post.*— Mr.  B.  N.  Beynolds,  having 
occasion  frequently  to  send  sections  by  post,  has  successfully  used  the 
following  plan  by  which  the  objects  are  kept  saturated  with  alcohol 
witiiout  infringing  the  law  forbidding  the  postage  of  liquids. 

In  a  wide-mouthed  half-ounce  bottle  a  litUe  alcohol  is  placed, 
Buffici^it  to  saturate  the  papers  used  in  packing  the  sections.  Some 
3  in.  squares  of  tissue  paper  are  then  cut,  on  which  the  name  of  the 
section  is  written  with  a  lead  pencil ;  on  this  the  section  is  placed 
and  the  paper  folded  over  it,  care  being  taken  not  to  fold  the  section ; 
the  parcel  is  then  dropped  into  the  bottle,  resting  flat  on  the  bottom. 

*  Froc.  Amer.  Soo.  Mior.,  8th  Ann.  MeetiDg,  1885,  p.  124. 
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Bepeat  this  with  as  many  sections  as  desired,  or  until  the  bottle  is 
j&lled.  In  case  the  parcels  do  not  fill  the  bottle,  complete  it  by  a 
wad  of  tissue  paper.  The  bottle  may  then  be  posted  as  usual  by 
boring  a  hole  in  a  block  of  wood  and  packing  with  paper.  The 
sections  are,  of  course,  remoyed  on  reaching  t^eir  destination  by 
unfolding  the  parcels  in  alcohol  and  floating  off  the  specimens. 

In  the  case  of  very  delicate  sections  it  is  well  to  float  them  into 
paraffined  paper  or  writing  paper ;  straishten  out  the  folds  of  the 
section  by  holding  the  folded  portion  in  akohol  and  manipulating  it 
with  a  small  rod  sable  brush ;  then  cut  away  the  uncovered  portions 
of  the  paper  and  pack  as  before. 

Polarized  Light  as  a  means  of  recognizing  Irritable  Conditions 
of  the  Herves  of  the  Scalp.* — ^Dr.  J.  Pohl-Pincus  wmounces  that  by 
an  examination  of  the  hair  roots  by  polarized  light,  peculiar  changes 
may  be  observed  whenever  the  patient  suffers  from  physical  irritation 
or  mental  excitement.  This  statement  is  the  result  of  investigations 
which  have  now  been  going  on  for  twenty-five  years,  and  the  later 
observations  in  the  course  of  the  research  have  uniformly  confirmed 
those  made  earlier. 

The  hair  bulbs  are  divided  into  three  groups,  as  follows : — Group 
A :  If^  in  healthy  conditions  of  the  body  and  mind,  the  hairs  that 
fall  out  daily  are  examined  microscopically  by  polarized  light,  the 
enlarged  bulbous  end  of  the  root  will  show  a  white  contour,  and  a 
yellowish  or  brownish-red  centre.  Group  B :  In  all  irritable  condi- 
tions of  moderate  grade,  all  painful  conditions  of  any  organ,  also  in 
emotional  disturbances  of  moderate  grade,  without  any  apparent  bodily 
disease,  the  bulbous  end  of  the  hair  root  increases  in  length  and  breadth 
(in  proportion  to  the  irritation),  the  central  part  appears  under 
polarized  light  of  a  violet,  blue,  or  bluish-green  colour,  separated 
from  the  white  contour  by  bands  of  yellow  and  red.  Group  0 :  In 
higher  grades  of  bodily  disease  or  mental  disturbance,  the  bulb 
becomes  still  larger,  and  the  blueish  centre  changes  to  green,  yellow, 
or  orange.  A  few  hairs  of  the  B  and  C  types  are  found  in  normal 
conditions,  especially  in  those  more  advanced  in  life.  Dr.  Pincus 
gives  thirty-one  cases  showing  the  effects  of  painful  disease,  but  more 
especially  of  depressing  emotions,  upon  the  appearance  of  the  hair 
root.  The  conclusion  to  be  derived  from  these  researches  is  that  bodily 
disease  or  mental  excitement  causes  circulatory  disturbances,  and  in 
consequence  a  change  in  the  normal  nutrition  and  pigmentation  of  the 
hair.  This  is  only  in  accordance  with  previous  observations,  and  the 
chief  merit  of  the  author's  plan  lies  in  his  obtaining  a  means  by 
which  very  slight  and  temporary  changes  in  tissue  growth  can  be 
detected  and  approximately  measured. 

Feather-orystals  of  XTric  Acid  from  a  Caterpillar.t— Br.  S. 
Lockwood  prepares  these  crystals  in  the  following  way : — Have  ready 
say,  six  slidee,  absolutely  clean.    Puncture  the  caterpillar  with  the 

«  Lancet,  1886,  i  p.  848. 

t  Joum,  New  York  Micr.  Soc.,  I  (1885)  pp.  217-8. 
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pomt  of  a  penknife  or  of  scissoni :  a  drop  of  gieen  liquid  will  eznde. 
Pat  some  of  this  on  each  slide,  spreadmg  it  out  a  little  so  that  it  shall 
not  be  too  thick.  Place  the  slides  in  a  temperature  of  about  70^  F.^ 
and  put  oyer  them  a  piece  of  paper  to  exclude  light  and  dust.  In 
about  half  an  hour  they  should  be  dry,  and,  if  successful,  the  crystals, 
few  or  many,  should  be  formed.  Mount  with  balsam.  If  the  crystals 
are  urea,  early  mounting  is  advisable,  since  their  easy  solubility 
might  put  them  in  peril,  on  account  of  the  natural  moisture  in  the  air. 
If  they  proYc  to  be  urates,  which  are  not  so  soluble,  the  mounting 
can,  if  necessary,  be  deferred. 

Preparini^  Hioro-crystals.* — Dr.  E.  Haushofer  points  out  that, 
although  it  is  useful  to  produce  microscopical  preparations  for  the 
purpose  of  comparison  and  demonstration,  yet  it  should  not  be  for* 
gotten  that  a  single  precipitate  or  a  single  crystallization  rarely 
shows  all  the  important  forms  of  a  compound,  and  that,  as  a  rule,  the 
same  compound  has  to  be  prepared  several  times,  under  different 
conditions,  if  we  desire  to  obtain  a  perfect  standard  of  comparison. 
If  we  neglect  these  precautions,  and  rely  merely  on  a  single  pre* 
paration,  we  shall  occasionally  arrive  at  incorrect  judgments. 

Many  of  the  chemical  compounds  are  quite  unsuited  for  per- 
manent preparations,  as,  for  example,  many  salts  of  silver,  mercury, 
and  lead,  the  majority  of  the  carbon  compounds,  &c.  In  most  cases 
it  is  found  to  be  a  more  efficacious  plan  to  put  up  the  crystals  dry, 
and  protected  against  dust  by  a  cover-glass  fixed  by  Canada  balsam, 
than  to  imbed  them  in  a  resinous  medium.  If  the  nature  of  the 
preparation  permits,  care  should  be  taken  to  wash  away  any 
secondary  crystals  which  might  obstruct  observation,  and  also  any 
residues  from  the  precipitant,  or  from  the  original  solution.  This 
is  very  often  favoured  by  the  circumstance  that  the  micro-crystals  of 
a  precipitate  adhere  pretty  firmly  to  the  slide  in  which  the  reaction 
has  taken  place,  and  especially  when  precipitated  by  heat.  It  is 
then  merely  necessary  to  put  the  slide  in  a  sloping  position  in  a 
vessel  of  water,  and  having  withdrawn  it  with  care,  to  allow  it  to 
dry  in  an  almost  vertical  position.  If  the  precipitate  does  not  adhere 
firmly  enough  to  the  slide,  the  latter  is  placed  in  a  large  test-tube, 
water  is  poured  over  it,  and  the  precipitate  allowed  to  subside. 
Every  drop  of  the  water  may  be  removed  by  decanting.  The 
precipitate  is  then  placed  on  a  slide,  and  left  just  as  it  is,  or  the 
greater  part  of  the  water  removed  by  the  aid  of  blotting-paper.  Of 
course,  only  quite  insoluble  precipitates  tolerate  washing  without 
injury  to  the  crystals.  Very  slight  d^rees  of  solubility  are  recog- 
nizable by  a  roughening  of  tiie  crystalline  surfaces. 

Micro-chemical  Demonstration  of  Albumen.t — Dr.  0.  Loew  has 
employed  two  tests  for  albumen,  viz.  the  Berlin  blue  test  and  the 
biuret  test.      In  the  Berlin  blue  reaction  the  preparations  were 

*  Hanshofer's  '  Mikroskopisohe  ReactioneD,'  1885,  pp.  161-2. 
t  Bot  Ztg^  xUi.  (1884)  p.  273. 
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placed  for  an  hour  in  a  mixture  of  1  yoL  aqueous  solution  of  ferrid- 
cyanide  of  potash  (1-10)  and  2  vols,  acetic  acid  (1  vol.  acid  sp.  gr. 
1 '  068  to  1  vol.  water).  He  then  decanted  with  60  per  cent,  alcohol 
until  the  fluid  no  longer  had  an  acid  reaction,  and  no  longer  hecame 
blue  on  the  addition  of  ferridchloride,  and  finally  placed  the  prepara- 
tions in  a  solution  of  ferridchloride.  By  this  means  the  nuclei, 
starch,  and  to  some  degree  the  chlorophyll-granules  (from  which  the 
colour  had  been  removed  by  absolute  alcohol)  were  stained  blue,  the 
rest  of  the  protoplasm  remaining  unstained. 

As  specially  suitable  for  this  method,  strips  of  epidermis  from  the 
leaves  of  Orchis  are  recommended.  With  Spirogyra  this  procedure 
does  not  yield  the  desired  results,  although  the  cdl-contents  of  this 
alga  are  rich  in  albuminoids.  The  absence  of  the  reaction  depends 
possibly  upon  some  specific  arrangement  of  the  albumen  molecules  ; 
consequently,  Spirogyra  has  to  be  treated  by  the  biuret  test,  which  is 
done  as  follows : — The  algaa  are  steeped  for  12  hours  in  a  dilute  solu- 
tion of  potash  and  yellow  prussiate  of  potash,  and  next  in  a  solution 
of  the  same  salt  with  acetic  acid.  After  being  washed  with  water, 
and  then  in  60  per  cent,  alcohol,  they  are  finally  placed  in  a  dilute 
solution  of  iron  chloride.  Or,  instead  of  the  foregoing,  the  alge  may 
be  placed  for  15  minutes  in  a  25  per  cent  solution  of  potash,  and  then 
for  an  hour  in  an  acid  solution  of  prussiate  of  potash.  Having  been 
washed  as  before,  the  chlorophyll  is  withdrawn  with  absolute  alcohol, 
and  the  blueing  of  the  protoplasm  effected  with  ferridchloride  solution. 

With  rega^  to  the  biuret  test,  which  consists  in  the  application 
of  copper  sulphate  and  of  potash,  the  author  remarks  that  a  rose- 
colour  is  imparted  to  the  protoplaran  of  the  older  cells  if  the  order  of 
the  reagents  be  reversed. 

Hioro-ohemical  Eeaction  for  Demonstrating  Beducing  Sugars.* 
— Herr  A.  Meyer  recommends  the  following  procedure : — 

Sections,  two  to  four  cell-layers  thick,  of  the  plants  to  be  ex- 
amined are  placed  for  a  short  time  in  a  saturated  watery  solution  of 
sulphate  of  copper,  then  shaken  quickly  once  in  water  and  directly 
after  immersed  in  a  boiling  solution  of  10  grms.  Seignette  salt  and 
10  grms.  caustic  potash  in  10  grms.  water.  After  some  seconds,  in 
all  the  cells  which  contain  reducing  sugar,  a  precipitate  of  copper 
oxydul  is  thrown  down  while  all  Uie  other  cells  remain  perfectly 
colourless.  By  this  method  the  disturbing  formation  of  copper  oxide 
is  prevented,  and  a  more  accurate  conclusion  as  to  the  distnbution  of 
sugar  in  the  tissues  is  possible. 

Polarixation  of  Bi-axial  Crystal  Plates  cut  vertically  to  an 
Optic  Axis.f — Flat,  optically  bi-axial  crystals,  which  are  cut  vertically 
to  one  of  the  optic  axes,  must,  according  to  theory,  always  remain 
uniformly  dark  when  examined  under  the  Microscope  with  crossed 
nicols  with  one  complete  turn  of  the  stage.  Herr  E.  Ealkowsky 
shows  that  the  appearances  required  by  theory  are  never  attained  in 

*  Ber.  DeutBoh.  Bot.  GeselL,  Ul.  (1885)  p.  832. 

t  ZeitBcbr.  f.  Krystallog.  u.  Mineral.,  ix.  (1884)  pp.  486-D7  (1  pi.). 
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obeenration,  because  the  simnltaneons  fulfilment  of  the  following  five 
conditions  is  demanded : — (1)  The  plates  mast  be  perfectly  parallel, 
haye  perfectly  smooth  surfacee^  and  be  composed  of  quite  pure 
material.  (2)  The  plates  must  be  absolutely  vertical  to  one  optio 
axis.  (8)  Must  be  for  one  kind  of  light  only.  (4)  The  incident 
light  must  consist  of  parallel  rays.  (5)  The  Microscope  must  be 
aMolutely  £ree  from  defects.  As  conditions  1  and  2  are  only 
occasionally,  and  8,  4,  5  never,  fulfilled,  theory  and  practice  give 
contradictory  results.  Frequently,  when  thin-ground,  section  sur&ces 
may  be  fotmd  which  remain  uniformly  clear,  and  without  the  appear- 
ance of  interference  colours  when  examined  with  crossed  nicols. 
This  property  of  remaining  dear  between  crossed  nicols  depends  on 
the  phenomenon  of  internal  conical  refraction.  The  author  then 
shows  how,  by  means  of  plates  of  bichromate  of  potash,  this  internal 
conical  refraction  can  be  studied.  A  plate  of  this  salt  is  fixed  with 
wax  to  a  rod,  and  the  rod  fastened  in  such  a  manner  that  the  optic  axis 
lies  in  the  centre  of  the  field  of  vision.  Instead  of  the  lower  nicol, 
a  very  small  diaphragm  is  inserted.  Over  the  diaphragm  a  strip  of 
tinfoil,  perforated  by  a  tiny  hole,  is  placed,  so  that  the  hole  lies  in  the 
centre  of  the  visual  field.  The  Microscope  is  then  pushed  under  the 
bichromate  plate,  and  the  diaphragm  raised  until  it  is  quite  close  to 
the  plate.  The  Microscope  is  fitted  with  a  weak  objective  and  a 
strong  ocular.  At  a  certain  focus,  instead  of  the  round  hole,  a  bright 
ring  is  perceived.  The  light  of  this  ring  is  polarized,  as  may  be 
proved  by  placing  a  nicol  on  the  ocular.  Hence  the  author  shows 
that,  in  spite  of  theory,  a  plate  cut  vertically  to  one  optic  axis  is 
always  bright  between  crossed  nicols.  The  internal  conical  refraction 
was  also  examined  in  topaz,  andalusite,  staurolith,  adular,  diopsid, 
epidote,  and  arragonite. 

Enock's  Sketches. — Under  this  title  Mr.  F.  Enock  is  issuing 
lithographic  illustrations  of  some  of  his  slides,  the  various  parts  being 
numbered  and  named.  In  addition  a  short  explanation  is  given,  the 
following  being  that  accompanying  sketch  No.  8 — the  head  of  a 
ground-bee : — 

**  This  bee  belongs  to  Section  2  of  the  British  Aculeate  Hymen* 
optera,  in  which  the  hairs  on  the  body,  &c ,  are  more  or  less  branched 
or  plumose,  especially  those  on  the  legs  of  the  present  example, 
CoUetea  Daviesana, 

The  tongue  (10)  is  short  and  bifid,  a  good  type  of  the  Obtusilingues. 

The  labial  palpi  (11)  are  hidden  ft  way  under  the  lingua  (10), 
and  cannot  be  seen  from  the  upper  side.  The  paraglossa  (8)  are  two 
small  organs,  having  a  few  strong  hairs  on  the  margin,  situate  on  Uie 
upper  side,  and  at  the  base  of  the  lingua  (10). 

These  bees  burrow  in  the  sand,  using  their  mandibles  (5)  for  this 
purpose,  and  wear  the  tips  quite  blunt  by  the  time  they  have  com- 
pleted their  work. 

This  head  is  specially  prepared  for  the  paraboloid,  but  by  care- 
fully illuminating  with  the  *  silver  side  reflector,'  the  puncturation 
on  tiie  face,  &c.,  can  be  well  brought  out." 
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It  is  intended  to  issae  sketches  of  all  the  month-oreans  of  British 
bees  and  other  interesting  insects.  Such  sketches  wiU  nndonbtedly 
be  of  great  value  to  scientific  students. 

We  haye  before  had  occasion  to  commend  the  practice  of  supplying 
with  slides  an  explanatory  description  of  the  object,  thus  enabling  the 
microsoopist  to  tf^e  an  intelligent  interest  in  what  he  sees.  We  hope 
Mr.  Enock  will  find  an  adequate  reward  for  his  enterprise. 

Franootte's  Kanual  of  Miorosoopioal  Technique.* — ^While  there 
are  a  profusion  of  works  in  German  dealing  with  microscopical 
technique,  the  number  written  in  either  English  or  French  is  yery 
limited,  and  Dr.  Francotte's  book  will  be  welcomed  by  a  considerable 
number  of  practical  microscopists  who  read  French. 

The  first  part  contains  an  excellent  statement  of  the  modem  optical 
theory  of  the  Microscope—  one  of  the  best  that  has  yet  appeared — 
with  descriptions  of  instruments.  The  second  part  deals  with  fixing, 
hardening,  staining,  and  other  reagents,  and  with  methods  of  inyesti- 
gation.  A  special  feature  of  this  part  is  the  tables  showing  in  a  con- 
yenient  analytical  form  the  course  of  the  various  processes.  The  third 
part  contains  a  variety  of  practical  ^*  exercises "  for  the  student  in 
histology,  embryology,  zoology,  comparative  anatomy,  &c.  Through- 
out the  book  descriptions  and  illustrations  are  given  of  accessory  appa- 
ratus, microtomes,  &c  The  only  unfavourable  remark  that  we  can 
make  is  that  some  of  the  original  illustrations  are  unusually  rough, 
but  this,  as  always,  is  no  doubt  to  be  laid  to  the  door  of  tiie  publisher, 
and  not  the  author. 


Andeeb,  J.— Dai  Setocdndeiivat  FUorogludn.     (The  resoroin  deri?ative 
phloroglucin.)    [Post.'] 

IrUemat  Monatsschr,  Anat,  u.  Histol,,  L  (1884)  pp.  350-3. 

CerUralbi,  Med.  Wiss.,  Nob.  12  and  33,  pp.  193  and  579. 

Abthub,  J.  C  0.  R.  Babnbs,  and  J.  M.  Cot; ltbb.— Handbook  of  Flant- 

dilMCtiOIL 

[Contains  a  chapter  on  instnunents,  reagents,  seotion-onttinff,  mounting,  &o.] 
xxiL  and  256  pp.,  2  pis.  (12mo,  New  York,  1886.) 
Of.  Nature,  xxxiv.  (1886)  pp.  261-2. 
Babnes,  G.  R. — See  Arthur,  J.  0. 
Babbett,  J.  W. — ^The  Preparation  of  the  Eye  for  Histological  Examination. 

IPoU.]  Quart.  Joum,  Micr.  Sou,  XXVI.  (1886)  pp.  607-21. 

Behbens,  T.  H.—Snr  Tanalyse  mioroeklmiqae  des  mineranz.    (On  tbemioro- 
diemical  analysis  of  minerals.) 

Ann.  de  r tcdle  pdy technique  h  Delft,  1885,  p.  176. 
^tfntfa.^ModiiledHamatozylin  Method.    [Post.] 

Nature,  XXXIV.  (1886)  p.  236, 
(transL  of  Proa,  of  Berlin  Physiol.  Soc,  May  28). 
Biggs,  H.  Jf.— See  HOppe,  F. 

Bi zzo z b Ro,  G.— XTeber  den  Ban  der  gesohiehteten  Pflaster-epitheUen.    (On  the 
stmctore  of  stratified  epithelia.)    [Methods.    Post^ 

Internat.  Monatsschr.  Inat.  u.  Mistol.,  IL  (1S85)  pp.  278-83  (1  pi.). 


♦  Francotte,  P.,  •  Mannel  de  Technique  Mioroscopique,  applicable  k  rHisto- 
logic,  r Anatomic  Gompar^e,  TEinbryologie  et  la  Botanique,'  viiL  and  433  pp., 
110  figs.,  8vo,  BruxcUes,  n.d.  (1886). 
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Blish,  W.  G.— FMMrying  Bftfte  Sell. 

[To  preserve  paste  eels,  the  pa»te  should  be  kept  in  a  wide-moiith  bottle, 
loosely  stoppered,  placed  in  a  cool  place.  If  the  eek  are  not  doing  well, 
add  a  piece  of  bread,  or  prepare  some  fresh  paste,  preferably  of  rye  flonr. 
Paste  containing  a  good  supply  of  eels  will  Iroep  for  weeks  without 
moulding.] 

Jmer.  Mon.  Miar.  Joum,,  VII.  (1886)  p.  78, 

from  Scientif,  American, 

Born,  C,  and  G.  Wibgbb.— XTeber  einen  neuen  XTntergiiM.  (On  a  newfixatlva) 

[Supra,  p.  711.]  Zeiischr,  /.  Wisa,  Afikr,,  U.  (1885)  pp.  346-8. 

Bbauns,  B.— ITeber  diaVerwendbarkeii  desMethylepjodidsbeipetrographisclien 

UBd  optisehen  ITnteriTicliungen.    (On  the  applicability  of  methyl-iodide  to 

petrological  and  optical  inyestigations.)    IPostJ] 

Jeeves  Jahrb.  f.  Mineral,  Geol.  u.  Palceontol,  1886,  II.,  pp.  72-8. 
Bbatlbt,  E.  B.  L.— The  Hatual  Pteservation  of  Botifera  and  other  Pond 
Organisms.    IFost,^  Aji.-(?oMip,  1886,  pp.  149-60. 

Bbbvoobt,  H.  Lu— Pur  nbretaiihowii  by  the  Xiorosoope. 

3  pp.  and  14  pis.  (4to.  New  York,  1886). 
Cf.  Joum.  N.  York  AGcr,  Soc.,  it  (1886)  pp.  69-71  (1  pL). 
Brittak,  W.  0.—Seotimui  of  Teeth.    pMpra,  p.  707.] 

The  Microscope,  VI.  (1886)  pp.  128-9  and  184. 
B&TBOULI,  O.— Sinige  Bemerknngen  fiber  gewisse  ftrgfrff^tatifliiiiyw^gitrifffft 
der  sogenannten  Cilioflagellaten  und  der  HoctUuca.     (Some   remarks  on 
certain  relations  of  the  so-called  Cilioflagellata  and  Noctiluca.) 
[Ante,  p.  460,  and  supra,  p.  703.] 

Morphol,  Jahrb,,  X.  (1885)  pp.  529-77  (3  pis.  and  4  flgs.). 
C— Examining  rare  fluids  containing  crystals  or  lymph. 

[For  examining  rare  fluids  containing  crystals  or  lymph,  place  a  little  in 
an  ordinary  vaccine  tube,  as  supplied  for  taking  lymph  off  a  child's  arm, 
seal  the  ends  in  a  gas  flame,  taking  care  not  to  heat  the  fluid.  Next  take 
a  slip  of  cardboard:  (thin)  about  the  size  of  a  glass  slide,  cut  out  a  space 
in  the  centre  in  the  shape  of  a  diamond,  place  the  tube,  which  is  about 
1/16  in.  in  diameter,  oyer  the  centre  of  the  cud,  and  gum  a  strip  of 
gummed  paper  across  the  tube,  leaving  the  ends  to  project  past  the  strip.] 

Scientific  Enquirer,  L  (1886)  p.  56. 
Carnoy,  J,  B, — ^Karyokinesis  in  Arthiopods.    [Post,'] 

Imer,  Natural,  XX.  (1886)  p.  578, 
transl.  from  *  La  Cellule '  (Louvain,  1885). 
Cement,  Insoluble. 

[Take  of  gum  shellao,  8  parts;  indiarubber,  1  part;  by  weight 
Dissolve  the  rubber  and  shellao  in  separate  vessels  in  ether,  free  from 
alcohol,  applying  a  gentle  heat.  When  thoroughly  dissolved  mix  the  two 
solutions,  and  keep  in  a  bottle  tightly  stoppered.  This  glue  resists 
the  action  of  water,  both  hot  and  cold,  and  most  of  the  acids  and  alkalies. 
The  addition  of  not  over  2  per  cent,  of  potassium  bichromate  to  a  solu- 
tion of  glue,  and  subsequent  exposure  of  the  glued  parts  to  the  sunlight 
will  make  an  insoluble  oement.J 

Scientif,  Enquirer,  I.  (1886)  p.  110, 
from  Scientif.  American, 
Cole's  (A.  C.)  Hew  Slides.    [Supra,  p.  717.]  Sci.'Go8sip,  1886,  p.  139. 

CouLTEB,  J.  M.— See  Arthur,  J.  0. 

Ehblioh,  p.— XTeber  die  Methylenblaureaktioii  der  lebeaden  HervensiibstanB. 
(On  the  methyl-blue  reaction  of  living  nerve-substance.)    [Post,] 

BioL  CentralU,,  VI.  (1886)  pp.  214-24. 
Deuisch,  Med.  Wochenschr.,  1886,  No.  4. 
Cf.  also  Centralbl,  Med.  Wise,,  1885,  pp.  113-7. 
„  „      Eamatozyliniasung.    (Hjematoxylin  solution.)    [Post.] 

T     ,^v  ^v      .  .       '^»<!2^'--  /•  ^^'  ^^•»  III.  (1886)  p.  150. 

FisoHL,  J.— Erfahnmgen  fiber einigeneue  XTntersuchungsmethoden  des  O^dms 
(Experiments  with  BomQ  new  methods  for  the  brain.)    [Post,] 

Prager  Med.  Wochenschr.,  1886,  No.  2. 
Wiener  Med.  Wochenschr.,  1886,  No.  5. 


Digitized  by 


Google 


730  8UMMABY  OF  CUBBENT  KB8BABCHB8  BELATINa  TO 

Flint,  J.  M.—  On  fhe  OoUeetion  and  Method  of  itndying  7oraminiferA. 

[Of.  anU^  p.  133.]  Amer.  Mon,  Micr.  Joum.,  VII.  (1886)  pp.  105-8. 

Fbanoottb,  p.— Mannol  do  Teehniqne  mierosoopiqiio  applicable  i  rUstologie, 

Fanatomie  oompar^  I'embryologie  et  la  botaniqne.   (Manual  of  mioroecopical 

teohDiqne  applicable  to  histology,  oomparatiYe  anatomy,  embryology,  and 

botany.)    [Supra,  p.  728.] 

viii.  and  433  pp.,  110  fige.,  8vo,  Bruxelles.  n.d.  (1886). 
Of.  E.  Eonffart,  BuU,  Soc.  Betg,  Mkr,,  XII.  (1886)  pp.  82-7. 
Fbbnzbl,  J.— XTeber  die  Mitteldarmdrttie  (Leber)  dor  MoUnsken.    (On  the  mid- 
ffnt  eland  (liver)  of  the  MoUusca.) 
rMethods,  post,    CJf.  also  this  Journal,  V.,  1885.  p.  792.] 

Arch.  f.  Mikr.  Anat,  XXV.  (1885)  pp.  48-84  (1  pi.). 
„      Einigea  fiber  den  Kitteldann  der  Inaeeten  sowie  liber  ^iUiel- 
regeneration.    (On  the  mid-got  of  ineeots  and  regeneration  of  epithelium.) 
[Methods,  DOS*.    Of.  anttf,  p.  231.] 

^  ^^  iW(/.,  XXVL  (1885)  pp.  229-806  (3  pis.). 

Fbiedm AKN,  M.~ireber  eine  Modification  derWelgert*fehen  Farbemethode  ffir 
die  markhaltigen  Fasem  der  Centralorgane.    (On  a  modification  of  Weigert's 
staining  method  for  the  meduUated  nerve-fibres  of  the  central  organs.) 
rWeieerfs  more  recent  copper  method  supersedes  this.] 
••       *^  Neurol,  (Jeniram„lS85,  p.  Z5, 

G.,  R.— Onm  Tragacanth. 

[The  best  material  for  sticking  labels  to  glass.  As  it  will  not  dissolve  in 
water  like  gum  arabic,  some  find  difficulty  in  preparing  it  The  best  way 
is  to  sdect  three  or  four  white  pieces,  about  the  size  of  a  coffee-b^ry,  and 
place  in  a  2-oz.  wide-mouthed  Dottle ;  then  pour  over  it  acetic  acid  so  as 
to  hardly  oover  the  gum,  and  place  the  bottle  aside  until  the  next  day, 
by  which  time  the  gum  will  have  absozbed  the  fluid  and  become  veij 
much  swollen.  Now  add  water,  stir  well,  and  in  a  day  or  two  a  semi- 
transparent  jelly  will  be  the  result.  A  drop  or  two  of  pure  carbolic  acid 
should  be  aaded,  and  it  will  then  keep  for  any  length  of  time  without 
getting  mouldy.] 

*        *  i^ckmfty.  i^iTtw-tfr,  L  (1886)  p.  46. 

G  AOB,  B.  H.— The  Limitations  and  Value  of  Eistologioal  InvettigatioB. 

J'roc.  Amer,  Assoc.  Adv,  Sd.,  XXXIV.  (1885)  pp.  345-9. 
„        „       Cutting  seotions  of  Cartilage. 

[Mainly  directions  for  making  sections  freehand  of  the  fresh  material] 

Joum.  New  Fork  Micr,  Soc,,  II.  (1886)  p.  67, 
from  *  Notes  on  Histologi<»l  Methods.' 
GiLBS,  G.  W.  M.— On  Marine  Collecting  with  the  Snrfaoe  Het. 

[Notes  on  preserving  (resinous  media  not  suitable;  use  glycerin  or 
glycerin  jelly  for  all  except  shelled  moUusca  and  worms).  Oells. 
Making  tl^n  sections  of  Entomostraca  and  other  minute  Crustaceaoa. 

Supra,  p.        .]  Sd,'€h8tip,  1886,  pp.  121-3. 

GiLLO,  R.— On  making  uiefnlColleetlons  of  Inseeti:  A  plea  for  the  more  general 
use  of  the  Compound  Miorosoope  by  CoUeotors. 

Joum.  of  Micr.,  V.  (1886)  pp.  168-78. 
G  BiFFiTH,  E.  H.— Turn-table  improTement    [Supra,  p.  719.] 

^  The  Microscope,  VI.  (1886)  p.  83. 

„       Slide  Labels.    [5^pra,  p.  721.]  Ihid.,p,U. 

Gbubhhagen,  a.— XTeber  ein  Endothelial-Element  der  Kervenprimitivsoheide. 
(On  an  endothelial  element  of  the  primitive  nerve-sheath.)    [Supra,  p.  700.] 
Arch,  f.  Mikr.  Anat,  XXIII.  (1884)  pp.  380-1  (1  fig.). 
Ham  ANN,  O.^Beitr&ge  nr  Hirtologie  der  Eohinodermen.    11.  Die  Asteriden. 
(Contributions  to  the  histology  of  the  Echinodermata.    II.  The  Asteridea.) 
[Methods,  supra,  p.  702.]  126  pp.,  7  pU.  and  3  figs.  (8vo»  Jena,  1885). 

H ANSBN,  £.  C— Methodoi  pour  obtenir  des  cultures  pures  de  Saoobaromyooi  et 
do  miero-organismes  analogues.    (Methods  for  obtaining  pure  cultures  of 
Baocharomyces  and  analogous  micro-organisms.) 
'  '  '^  Ifcrfrf.  Car/86^^  Za6orat,  n.  (1886)  Part  4. 
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Hbidenhain,   R.— Sine  Ab&ndening  der  Firbnng  mlt   Eimatozjlin  lud 

chromMrareii  SalioiL    (A  change  of  colour  with  h«inatoxylin  and  chromates.) 

[Po»y  Arch.  /.  Mxkr,  AnaU,  XXVH.  (1886)  pp.  388-4. 

HUppe,   F.—Tht  Method!  of  BacteriologiMl  Inyeetigation ;  written  at  the 

reqneet  of  Dr.  B.  Koch ;  translated  bj  H.  M.  Biggs,    \_9apray  p.  669.] 

218  pp.  (8vo,  New  York,  1886). 
Kalkowskt,  E.^Elemente  der  Lithologie.    (Elements  of  lithology.) 
[Contains  a  deecription  of  methods  of  investigation.] 

yii.  and  316  pp.  (8?o,  Heidelberg,  1886> 
Kock,  i?.— Method  of  Staining  Tubercle  BadlU.    Transl.  by  B,  Perth.    {In  pctH.) 

Micr,  Bulletin  {Queen^s),  HI.  (1886)  pp.  22-8, 
ftovDL  MT.  K.  QesundheittamUy  II. 
L.,  y.  A.— Interesting  Experiment  for  the  Microscope. 

[**  The  embryo  grain  of  wheat,  at  the  time  of  blossoming,  being  carefdlly 
taken  ont  of  the  hnsk,  will  be  found  to  have  a  small  downy  toft  at  ite 
extremity,  which,  when  viewed  in  a  Microeoopef  greatly  resembles  the 
branches  of  thorn,  spreading  archwise  in  opposite  directions.  By  ex- 
panding a  few  of  the  grains  and  selecting  the  most  perfect,  a  very  pretty 
microscopic  object  will  be  obtained  for  preservation.*^ 

Sdentif.  Enquirer,  I.  (1886)  pp.  87-8. 
„       „       Preparing  Barbadoes  Earth.  Ibid.,  pp.  92-8. 

Latham,  Y.  A. — The  Mieroseope,  and  how  te  use  it    Til. 

[Hardening  agents.]  Jowm.  of  Micr.,  Y.  (1886)  pp.  179-84. 

Lett,  H.  W.^Monnting  Fish  Skins. 

(Too  murh  pressure  will  make  the  scales  smooth.]  Ibid.,  p.  91 . 

LiNDT,  O.— ITeber  den  Kaehweis  Ton  Fhloroglnein.    (On  the  demonstration  of 
phloroglucin.)    [P<m*.]  Zeitschr.f,  Wi$8,  Mikr.,  II.  (1885)  pp.  495-9. 

Maddox,  B.  L. — [Preparing  Baeteria.]    See  Jennings,  J.  H.,  supra,  p.  696. 
Mabtinotti,  G.— Beriohtigang.    (CJorrection.)    [Post.']  . 

Zeitschr.f.  Wiss.  Mikr.,  IH.  (1886)  p.  57. 

Mbybb,    A.~MicrocheTn1sche    Beaetion    sum    Haehweis    der    redncirenden 

Znokerarten.    (Microchemical  reaction  for  demonstrating  reducing  sugars.) 

[Post.]  Ber.  Deutsch.  Botan.  Oesellsck.,  IIL  (1885)  p.  332. 

Mbybb,   v.— Trocken-  nnd  Erhitrangi-Apparate  fttr  das   ehemische  Labora- 

torinm.    (Drying  and  heating  apparatus  for  the  chemical  laboratory.)    [Post.] 

Ber.  Deutsch.  Chem.  Oesellsch.,  XVIIL  (1885)  p..2999  (1  fig.), 

MiNOT,  G.  S. — Stmeture  of  the  Human  Skin. 

[Ciontains  a  method  of  isolating  the  epidermis  of  human  and  other  embryos 
from  the  underlying  dermis.  The  method  is  also  convenient  for  the  study 
of  the  development  of  hairs.    Post.^ 

Amer.  l^aturai.,  XX.  (1886)  pp.  575-8  (2  figs.). 
Moll,  J.  W.— Bene  nleuwe  microohemlsehe  looisnurreaotie.    (A  new  micro- 
chemical  reaction  for  tannin.)    [Post.] 

Maandblad  voor  Natuurtoetensoh.,  1884. 
Bot.  Centralbl.,  XXIV.  ('1885)  p.  250. 
MoLLEB,  J. — ^IQkroskopie  der  Kahmngs-  nnd  Oennssmittel  ans  dem  Pilanien- 
reiohe.    (Microscopy  of  the  foods  and  drinlu  of  the  vegetable  kingdom.) 

394  pp.  and  308  figs.  (8vo,  Berlin.  1886). 
KissBB,  F.-^XTeber  das  Yerhalten  der  Berne  in  den  Milehdrttsensellen  bei  der 
Absondenmg.    (On  the  relation  of  the  nuclei  of  tiie  milk-gland  cells  during 
secretion.)    [Methods,  post.] 

Arch.  f.  MVtr.  Anat.,  XXYI.  (1886)  pp.  337-42  (1  pL). 

Obtleb,  a.  and  G.— Anleitong  inr  Mikroskopischen  XTntersnchnngen  und 

Beobachtungen  mit  der  Lnpe  von  Kleinen  Tierchen,  wie  Milben,  T?ichinen, 

Infusorien,  Wurmem,  Insekten,  Ac.,  Pfl&nzchen  und  Mineralien.     Kebst 

Anleitung  zur  Herstellung  und  Aufbewahrung  der  Praparate. 

56  pp.  and  3  pis.,  8vo,  Berlin,  n.d. 
Persh,  i?.— See  Koch,  R. 

risBKTL— Bl  una  modiflcaiione  alia  formula  del  earminio  aUnminoso.     (On  a 
modification  of  the  formula  for  alum-carmine.)    [Po^t.] 

Qazzetta  degli  Ospitali,  1885,  No.  24. 
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Potato,  Bfuh,  and  Vegetable  iTory,  Preparing. 

[Partially  deeiocate,  either  by  immersion  in  methylated  spirit  for  a  few 
days,  or  by  ezposnre  to  the  air.  Sections  may  be  readily  obtained  by 
imbedding  andonttlng  in  parafiQn.  Sach  sections  mounted  in  balsam 
are  very  beautiful,  the  starch  being  seen  in  sOu^  whilst  if  polarized  light 
be  employed,  each  granule  gives  its  charaotenstio  black  cross. 
After  prolonged  soakmg  in  cold  water,  may  readily  be  cut  in  the  micro* 
tome.  The  sections  should  be  mounted  unstained  in  balsam^  and  though 
not  usually  regarded  as  polarisoopic  objects,  neyertheless,  when  examined 
with  the  selenite,  yield  very  fine  oolouisj. 

The  Microscope,  V.  (1885)  p.  215. 
Pbinoshbim,  N.— XTeber  die  Sauentoff-abgabe  der  Pflanien  im  lUkrospeetnuii. 
(On  the  excretion  of  oxygen  by  plants  in  the  miorospectrum.)    IPost.l 

Ber.  Deutsoh,  Bot.  Qesel,  IIL  (1886)  Generalversammi,  pp.  IxuL-lxxx. 
Binnbdok'f  Slides  of  arranged  Diatoms. 

[Physician  has  ordered  him  to  do  no  microsoopical  work  for  a  year,  **but  I 
fear  that  is  for  ever."] 

The  IGoroscope,  VI.  (1886)  p.  134. 

BoHBBBOK,  H. — Troeken-apparat  fttr  Laboratoiien  mit  Ventilation.  (Laboratory 

drying  apparatus  with  yentilation.)    IPost.']  Chem,'Ztg.,  1885,  Na  21. 

Bot.  CentnObL,  XXVI.  (1886)  pp.  313-5. 
BoLLBTT,  A.— XTnteifnohungen  iiber  dam  Ban  der  quergestreiften  Muskal- 
liMem.    (Besearches  on  the  stmoture  of  the  striated  muscle  fibres.)  IL 
[Methods,  post  J} 

Denksohr,  AJtad.  Wiss.  Wien,  LI.  (1885)  48  pp.  and  4  pis. 
BouFFABT,  E. — 8ee  Francotte,  P. 

8  BO  u  I N.— AnilinUausohwazi  als  Tinctionimittel  fttr  Hinudhnitte.  (Anilin-blue- 
black  as  a  staining  medium  for  brain  sections.) 

Sckvoeizer  CorrespondemhUUttXTV.  (1884)  p.  45. 
Belenka,  E. — MetallmodellA  naoh  mikroskoplschen  Fraparaten.  (Metal  models 
of  microscopical  preparations.)  8B»  Fhys,'Me(k  Soo*  Erkmgeny  1886,  3  pp. 

Seymour's  (X.  L.)  Injecting  Apparatus. 

[A  oolunm  of  mercury  can  be  set  at  various  heights  in  a  slotted  tube  and 
delivers  mercury  to  a  jar  j^tly  filled  with  water,  forcing  the  air  into 
a  second  iar  with  the  injeotmg  solution.  An  Ashcroft  pressure  gauge  is 
connectea  with  the  latter.] 

8t.  Louis  Med.  and  Surg,  Joum.,  L.  (1886)  pp.  287-9  (1  fig.). 
Bhabp,  B.— Fermentation  in  Perenyi's  Fluid.    IPost."] 

Proc,  Acad.  Nat.  8c%.  PhOad.,  1886,  p.  61. 
8  L  A  0  K,  H.  J.— Pleasant  Hours  with  the  Microscope. 

[Mouth-organs  of  Botifers.]  Knowledge,  IX.  (1886)  pp.  246-7  (4  figs.). 

Btbbno,  a.— ITeber  eine  nene  MJkroskopiich-cheinisohe  Beaotion  auf  Hatrium. 
(On  a  new  micro-chemical  reaction  for  sodium.) 

Ber.  Oberhess.  Oeseil.  f.  Natur-  u.  HeUk.  Giessen,  XXIV.  (1885)  pp.  56-8. 
,,       „     Mikroskopisoh-ciiemische  Bestimmung  von  Xobalt  und  HiokeL 
(Micro-chemical  determination  of  cobalt  and  nickel.)  Ibid.,  pp.  56-8, 

Vbies,  H.  DE.--Over  het  algemeen  yoorkomen  van  circulatie  en  rotatie  in  de 
we^RBeleellen  der  planten* 
[Movements  of  protoplasm  in  tissue-cells.!    [Methods,  supra,  p.  266.1 

Maandbl.  voor  Natuurw.,  1884.    Bee  Bot.  CentraHA.,  XXIV.  (1885)  p.  79. 
W.,  E.  W.— Cement  for  Miero  Work. 

[«« This  cement  I  have  found  unfailing  in  micro  work  under  a  finishing  var- 
nish : — Gold  size,  2  oz. ;  white  lead,  1/2  oz. ;  red  lead,  1/4  oz. ;  patent  dryers. 
1  dram.  Grind  the  white  lead,  red  lead,  and  drvers  very  fine,  then  add 
the  gold  size,  which  must  be  the  very  best  and  old.'^ 

Scientif.  Enquirer,  L  (1886)  p.  112. 
Wagnbb,  F.  y.— Das  Keryensystem  yon  Myiostoma.    (The  nervous  system  of 
Myzostoma.)    [Methods,  ;»«e.J  52  pp.,  1  pi.  (8vo,  Graz,  1886). 

WiBQBB,  G.— See  Bom,  0. 
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Mbbtinci  ov  9th  Juki,  1886,  at  Eimg'b  Colliob,  Stbahd,  W.O.,  thb 
Pbbsidsnt  (thx  Bby.  Db.  Dallimgbb,  F.B.8.)  or  thb  Ghaib. 

The  Kmutes  of  the  meeting  of  12th  May  last  were  read  and 
confirmed^  and  were  signed  by  the  President 


The  List  of  Donations  (exclnsiye  of  exchanges  and  reprints) 
received  since  the  last  meeting  was  submitted,  and  the  thanks  of  the 
Society  given  to  the  donors. 

Hudson,  O.  T.,  and  P.  H.  Gosae.    The  Botifera ;  or  Wheel  Ani-        From 
malcolea.    Part  IV.,  pp.  1-48,  pla.  16-20.    (Svo,  London, 
1886)      The  Publishers. 

Enler,  ll,  Gonstrnctio  Lentiom  Objeotivamm  ex  dnplioi  vitro. 

31pp.  and  1  pi.    (4to,  Petropolia,  1762) Mr,  Crisp, 

Fifiher,  G.  T.,  MioroBCoplc  Manipulation.    72  pp.  and  ^  figs. 

(8vo,  Lradon,  1846) „ 

Gisaler,  0.  F.,  Gontribationa  to  the  Fauna  of  the  New  York 

Oroton  Water.    23  pp.  and  5  pis.    (8vo,  New  York,  1872)  „ 

HilU  J.,  An  Histo^  of  Animals,  eontaming  descriptiona  of  the 
Burds,  Beaata,  ^shes,  and  Insects,  of  the  several  parts  of  the 
world;  and  indnding  aooonnts  of  the  several  claeses  of 
Animalcnles  visible  only  by  the  asdstanoe  of  Miorosoopes. 
584  pp.  and  28  pis.    (Fol,  London,  1752)      „ 

Optics.    (Library  of  Useful  Knowledge.)    68  pp.  and  55  figs. 

(8vo,  London,  1829) „ 

Optical  Instruments.     (Ditto.)     60  pp.  and  89  figs.     (8yo^ 

London,  1832)      ,, 

West,  T.,  On  the  Structure  of  the  Seed  in  Solanaoeie.  7  pp.  and 

8  pis.  (8vo,  London,  1866)] „ 

26  Slides  of  various  Starches Mr,  WMrcn  QriffiUis. 


Mr.  0.  F.  Dowdeswell  desoribed  a  preparation  of  the  microbe  of 
rabies  in  the  spinal  cord  of  a  rabid  dog,  which  he  exhibited  under  a 
Microscope  in  tiie  room  with  1/6  in.  objective  x  400  {tup'c^  p.  669), 


Mr.  W.  T.  Suffolk  called  attention  to  twenty-six  slides  of  various 
starches  received  from  Mr.  Waldron  Griffithsi  of  Girenoeeter.  The 
collection  had  been  carefully  made  for  trade  verification  pnrpoeeS| 
and  wonld  be  very  nsefnl  in  the  determination  of  starches. 


Mr.  Crisp  exhibited  Beck's  Mineral  Microscope  {iupra^  p.  678) ; 
also  an  electric  incandescence  lamp  for  the  sub-stage,  which  he  had 
received  anonymously  from  America  without  the  name  of  either 
designer  or  sender. 

Pro£  F.  Jeffrey  Bell  exhibited  a  specimen  received  flrom  Prof. 
Macintosh,  iA  St.  Andrews,  of  a  very  young  star-fish,  in  a  stage  so 
early  as  to  show  clearly  the  knob-like  portions  of  the  larval  organ. 
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which  he  further  illnstraied  by  drawings  on  the  board.  Prof. 
Macintosh  had  been  giving  some  of  his  knowledge  and  skill  to  fishery 
observations,  which  had  been  rendered  possible  by  the  facilities 
afforded  by  an  enlightened  fishery  board  in  Scotland.  Some  models 
deposited  at  the  Natural  History  Museum  at  South  Kensington  (after 
Prof.  Ludwig)  were  said  to  show  these  knobs  admirably. 


Kr.  F.  B.  Cheshire  exhibited  a  device  for  the  better  examination 
of  bacteria  in  culture  tubes.  He  said  that  it  had  been  often  com- 
plained that  whilst  bacteria  were  growing  in  glass  tubes,  the  cylindrical 
form  of  the  tube  so  distorted  the  appearance  of  the  contents,  that  it 
was  almost  impossible  to  make  any  observations  upon  them  under  the 
Microscope.  The  difficulty  had  been  felt  by  every  one  who  wished 
to  eiMnine  anything  inside  a  glass  tube,  and,  to  endeavour  to  obviate 
it,  the  use  of  tubes  with  flat  sides  had  been  suggested.  These  to  a 
certain  extent  answered  the  purpose,  but  they  were  expensive,  and 
were  also  very  troublesome  in  use,  because  the  cotton  plug  could  not 
be  got  to  fit  properly. 

The  contrivance  he  was  about  to  mention  was  very  simple,  and 
was  intended  to  enable  any  one  to  use  the  ordinary  round  test-tubes 
without  being  subject  to  the  usual  difficulties.  The  first  plan  adopted 
was  that  of  pkoing  the  tube  in  a  trough  of  water  and  tiien  looking 
at  it  through  the  front  of  the  trough.  This  was  found  to  dimini^ 
the  aberration  very  much,  but  it  did  not  get  rid  of  it  altogether,  and 
was  therefore  only  available  under  very  low  powers.  Water  having 
a  refractive  index  of  about  1*883,  and  alcohol  of  about  1-874,  by 
adding  water  to  alcohol,  a  mixture  having  a  refractive  index  of  any- 
thing between  the  two  could  be  obtained  according  to  the  proportions 
used.  The  gelatin  culture  material  had  a  refractive  index  rather 
higher  than  that  of  water,  and  the  interposition  of  the  glass  added 
somethiDg  to  this.  The  trough  which  he  used  for  the  purpose  had 
been  made  under  his  directions  by  Mr.  Curties,  and  had  a  front  oT 
rather  thin  glass,  the  bottom  being  sloped  in  such  a  way  as  to  cause 
a  tube  placed  in  the  trough  to  lie  Always  near  to  the  front  The  tube 
to  be  examined  was  placed  in  the  trough  with  some  water,  and  then 
alcohol  was  added  until  the  proper  density  was  arrived  at,  and  by 
this  means  it  was  quite  possible  to  use  a  1/2  in.  objective  effectively. 
It  was,  of  course,  desirable  to  have  some  ready  method  of  testing  the 
liquid,  so  as  to  ascertain  when  the  best  correction  was  reached. 
Perfect  correction  was  of  course  impossible,  as  the  centre  of  the 
cylinder  would  have  a  longer  focus  than  the  parts  near  the  limb.  The 
plan  he  adopted  was  to  put  opposite  a  source  of  light  an  upright 
rod,  some  two  or  three  feet  behind  the  tube,  and  then,  when  water  was 
poured  in,  the  rod  would  appear  to  be  magnified;  but  by  adding 
alcohol  a  point  was  reached  where  there  was  no  magnification  pro- 
duced ;  this  was  the  best  point  for  use.  A  specimen  of  the  trough 
charged  with  liquid  and  containing  a  tube  ready  for  examination  was 
handed  round  for  inspection,  and  the  construction  of  the  base  of  the 
trough  was  further  illustrated  by  a  drawing  on  the  board. 
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Mr.  Ghroyes  thought  the  idea  was  yeiy  good;  but  it  waa  not 
new,  except  perhaps  in  its  application  to  the  examination  of  test-tabes. 
In  examining  capillary  tabes  it  had  long  been  used,  bat  glycerin  was 
nsnally  employed  in  place  of  alcohol. 

Mr.  Cheshire  said  he  was  not  at  first  aware  that  glycerin  had  been 
nsed  for  the  purpose,  but  he  thought  alcohol  much  better,  as  it  mixed 
more  freely  with  the  water  without  producing  any  cloudy  effect,  and 
it  dried  off  at  once  without  any  necessity  for  cleansing  the  tubes  out- 
side after  using. 

The  President  said  they  were  always  glad  to  haye  eyidenoe  of 
practical  work  brought  before  them,  and  no  doubt  the  utility  of  this 
device  would  be  readily  apparent  to  alL 


Prof.  Bell,  at  the  request  of  the  President,  gave  an  account  of 
what  he  regarded  as  the  most  extraordinary  biological  fact  brought 
to  light  during  the  last  twenty-five  years,  that  of  a  third  eye  at  the 
top  of  the  head  of  certain  lizards  (mipra,  p.  680). 

The  President  said  he  was  sure  that  all  present  must  feel  much 
obliged  to  ProfL  Bell  for  the  very  dear  manner  in  which  he  had 
described  the  features  of  this  remarkable  organ.  For  his  own  part 
he  could  only  say  that  when  he  came  to  the  meeting  the  facts  were, 
so  to  speak,  more  or  less  in  a  cloud,  but  the  lucid  explanation  of 
Prof.  Bell  had  enabled  him  to  see  them  in  a  clear  light  and  to  follow 
the  conclusions  to  which  they  seemed  to  point 


Mr.  Crisp  called  attention  to  a  new  lamp  for  the  Microscope  which 
had  been  sent  for  exhibition  by  Mr.  Ourties,  and  which  was  so  cheap 
and  simple  that  it  seemed  likely  to  become  the  lamp  of  the  future. 
It  was  founded  on  the  lamp  originally  devised  by  Mr.  Nelson 
(«*pro,  p.  688). 


M.  A.  Brachet's  communication  suggesting  the  use  of  a  hyper- 
bolic lens  for  the  field  lens  of  the  eye-piece  was  read.  M.  Brachet 
claimed  that  thereby  the  diaphragms  in  the  eye-piece  and  objective 
could  be  dispensed  with  and  the  image  much  improved. 


Dr.  Crookshank  read  a  paper  on  Photo-micrography,  which  was 
illustrated  by  the  exhibition  of  a  large  number  of  prints,  negatives, 

Mr.  Glaisher  said  he  had  examined  Dr.  Orookshank's  exhibits, 
and  thought  they  were  certainly  very  beautiful  productions.  He  had 
for  many  years  taken  a  great  interest  in  the  subject  of  photography, 
and  had  looked  to  it  with  hopes  which  had  been  more  nearly  fulfilled 
than  ever  before  by  the  specimens  before  them.  He  had  heard  the 
paper  with  great  pleasure,  and  could  only  express  his  admiration 
of  it,  believing  as  he  did  that  it  held  out  great  promise  for  the 
future. 
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Mr.  Dowdeswell  said  he  quite  agieed  with  what  had  been  said  as 
to  the  great  Talue  of  photography  for  microsoopical  illustration, 
although  he  did  not  hold  with  Koch  the  opinion  that  it  should 
supersede  entirely  all  other  methods ;  he  thought  rather  that  both 
drawing  and  photography  should  be  employed  for  the  purpose.  The 
results  Bhown  by  Dr.  Orookshank  in  the  room  that  evening  were 
very  beautiful  and  well  worthy  of  examination  by  all  who  were 
interested  in  the  subject 

The  President  said  they  were  no  doubt  all  agreed  that  the  paper 
was  a  most  yahiable  contribution  to  the  important  subject  of  photo- 
mierography,  and  it  was  certainly  very  encouraging  to  note  the 
advances  which  were  being  made  in  the  art  as  the  process  became 
more  complete.  For  his  own  part  he  was  very  glad  to  have  had  the 
opportunity  of  seeing  the  results  of  such  good  work  as  Dr.  Crook- 
shank  had  produced  before  them  that  evening.  The  plates  which 
he  exhibited  would  bear  much  studying,  and  would  impart  a  great 
deal  of  information  to  any  one  who  gave  attention  to  them* 


Mr.  F.  Enock  exhibited  sketches  of  some  of  his  slides,  the  various 
parts  being  numbered  and  named  and  accompanied  by  a  short  ex- 
planation. It  is  intended  to  issue  sketches  of  all  the  mouth-organs 
of  British  bees,  and  other  interesting  insects  {supra,  p.  727). 


The  f olio winff  Instruments,  Objects,  ftc,  were  exhibited:— 

Prof.  Bell :— Young  Star-fish. 

Mr.  T.  Bolton : — Sphssrcmra  vdvcx  and  Anursea  $errulata. 

Mr.  Cheshire : — Device  for  the  better  examination  of  Bacteria  in 
culture  tubes. 

Mr.  Crisp:  (1)  Beck's  Mineral  Microscope ;  (2)  Electric  Incan- 
descence Lamp  for  substage. 

Dr.  Crookshank : — Photo-micrographs  illustrating  his  paper. 

Mr.  Curties : — ^New  Lamp. 

Mr.  Dowdeswell: — Microbe  of  Babies  in  the  spinal  cord  of  a 
rabid  dog. 

Mr.  F.  Enock : — Sketches  of  some  of  his  slides. 


Hew  Fellows : — The  following  were  elected  Ordinary  Fellows : — 
Messrs,  A.  Durrand,  J.  Jerman,  G.  J.  Lee,  T.  A.  MoUet,  B.  W. 
Phillip,  B.A.,  B.Sc.,  Prof.  J.  P.  Bemington,  Ph.G.,  A.  B.  Stower, 
and  0.  J.  Walker,  B.A. 
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The  Journal  is  issued  on  the  second  Wednesday  of 
Fehmaxy,  April,  June,  August,  October,  and  December. 
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TBANSACTIONS  OP  THE  SOCIETY, 


XII. — On  some  Microzoa  from  the  London  Clay  exposed  in  the 
Drainage  Works,  Piccadilly,  London,  1885. 

By  Ghablbs  D.  Shxbbobn  and  Fbedseiok  Ghapkan. 
CBead  12th  October,  1886.) 

PLATIS  XIY..  XV.,  AND  XVI. 

Thb  excavation  made  in  Piccadilly  in  1885  gave  ns  an  oppor- 
tunity of  examining  the  London  Clay  there,  and  investi^ting  its 
fossil  microzoa.  The  specimens  include  both  Foraminifera  and 
Ostracoda,  the  latter  bemg  very  rare.  After  a  few  preliminaiy 
words  on  the  nature  of  the  London  Olay  at  this  point,  we  will 


EXPLANATION  OP  PLATES  XIV.,  XV.,  XVI. 
Plati  XIV. 

Vig.  h^-MUMina  ienUnvhmnjjoiii),  x  20.  diams. 
„     2.  M       circuiari8  (Bomemaim),  x  20. 

„     8.         „        oommunia  (Deshayee),  x  20. 
4.         „       tecans  (d'Orbigny),  x  20. 
cii  (d'Orbign  " 


5.  „        Ferussacii  (d'Orbigny),  x  50. 

'„     6a,  h.^Textuhria  agglutinana  d  Orbigny,  x  50. 
„     7,'-'Oaudryinapupo%de8d*OMgiij^  X  20. 
„     8. — Bigenerma  oapreoius  (d'OrbignyX  x  50. 
„     9. —  Vemeuilina  tricarinata  d'Orbigny,  x  20. 

Clawima,  see  plate  XV.  fi§.  1. 

Bulirmna^  see  plate  XVI.  ng.  1. 
„   W.^-Bolivina  punctata  d'Orhigny  x  50. 

Cassid%Uina,  see  plate  X Vl.  fig,  2a,  &. 
„   11.— Xd^ena  ^^b6osa  (Montagu),  x  50. 
w    12.         „  „  „       Tar.,  x  20. 

„   13.         „      /«vi<  (MontagoX  X  50. 
M    14.         „      apicuiata  Beosa,  X  20. 
.,  15.         „      vulgaris  Williamson,  y.  oxygtoma  Benas,  x  50. 
„   16.         „      striata  (d'Orbigny),  x  50. 
M   17.        „         „  „  var.,  X  50. 

„   18.        „      suicata  Walker  and  Jacob,  x  50. 
„   lOdMf.    „      (fibliquina)  oviformis  n.  sp.  X  20. 
Ser.  2.— Vol.  VI.  3  0 
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Eroceed  with  a  deecription  of  the  Foraminifera,  the  Ostraooda 
aving  been  handed  over  to  Prof.  Bnpert  Jones,  who  has  expressed 
his  wish  to  include  them  in  his  Supplement  of  the  Tertiary 
Entomostraca  to  be  published  by  the  PalseontographicaGd  Society. 

Commencing  at  Albert  Gate,  Enightsbridge,  a  series  of  shafts 
were  sunk,  which  appear  to  have  reached  a  depth  of  about  80  feet, 
passing  through  two  '*  beds  "  of  London  Clay,  an  upper  or  brown, 

Fig.  20a,  b. — Nodosaria  (Qhndulina)  abbreviaia  Kengeboren,  x  20. 

„  21.  „                  „         cbtusiasima  Hewaa,  x  50. 

„  22a,  b,  „                   „         semioostata  n.  sp.,  x  50. 

„  23.  n  Aumi7i«  (Boemer),  x  20. 

„  24.  „  radicuh  (Linn^,  x  20. 

„  25,  26.  „  soluta  (Reuss),  x  20. 

„  27.  „  oculata  n.  ap.,  x  50. 

„  28,  29.  „  arundmea  Schwager,  x  20. 

„  80.  „  subomata  Beoss,  X  50. 

„  81.  „  claoata  Coeta,  x  50. 

„  82.  „  hispida  d'Orbigny,  x  50. 

„  33.  „  flints  d*Orbigny,  x  20. 

„  84.  „  bacillum  Defranoe,  x  20. 

„  35.  „  badenensis  d'Orbigny,  x  20. 

„  86.  „  raphanus  (L\jm4),  X  20. 

„  87.  „              „             „        var.,  x  20. 

„  38.  „  r(q)hanisirum  (Linn6)  var.,  x  20. 

„  89a,  b,—Dentalina  vertebralia  (BatsohX  x  20. 

Platb  XV. 

Fig.  1. — Ciaimlina  communis  d'Orbignv,  x  20. 

„  2a,  6 ;  3a,  & ;  4a,  b,— Nodosaria  pdygona,  BeiUBS,  X  20. 

„  5.    Dentalina  communis  d'Orbigny,  x  20. 

»>  6.  „  „  „        ▼ar.,x  20. 

„  7.  „       elegans  d'Orbigny,  x  20. 

„  8.  „       inomaia  d'Orbigny,  x  20. 

„  9.  „      paupmOa  d'Orbigiiy,  x  50. 

„  10.  „       abnormis  BeoBs,  x  50. 

",    Vl'^'}    »»       a(fo(pAiiia  d'Orbigny,  X  20. 
„   13.  H       spinulosa  (Montagu),  x  20. 

„       acicuia  (Xam.)  (woodcut),  x  20. 
„   14.  „       muitUineata  Bornemanu,  x  20. 

„   15.  „       obliquestriata  Beu88,  x  20. 

„       vertehralis  (Batsoh),  ioe  plate  XIV.  fig.  89a,  6. 
„    16a,  6. — Shabdogomum  tricarinatum  (d'Orbigny)  x  50. 
„   17. — Marginulina  builata  Beuss,  X  20. 
„    18.  „         WetherellU  Jonea,  x  20. 

„   19a,  6. — Vaginulina  hgwnen  (Linu^f  X  50. 
„   20a,  b.^Cristelhria  obtorta  T^uem  and  Piette,  x  50. 
„   21.  „  crepidula  (Fiohtel  and  Moll),  x  50. 

„   22a,  6.  „  acutauricuktris  (Fichtel  and  Moll),  x  50. 

M  23a,  b,  „         italica  (Defiance),   see  also  plate  XVL   fig. 

4a,  6),  X  20. 

"  25alc. }  "             "               »           ^'  ^5P»»'*^o»a  nov.,  x  50. 

„  rotulata  (Lamarck)  var.,  see  plate  XVL  fig,  8. 

„  26a,  6.  w               »»             t»            T.  )fexuora  no?.,  X  20. 

„  27a,  6.  „  inomato  d'Orbigny,  X  20. 

„  28a,  6.  „  cultrata  (Montfort),  x  20. 

„  29a,  6.  „               „               „           V.  splendens  nov.,  x  20. 

„  80.  „  megalopolitana  Beuss,  X  20. 
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and  a  lower  or  black  bed.  We  were  nnable  to  obtain  any  very 
definite  information  as  to  these  strata,  but  from  the  foreman  of  the 
works  we  learned  that,  whilst  at  Albert  Gate  the  ^^  black  bed  "  was 
almost  at  the  snr&ce,  opposite  Whitehorse  Street,  Piccadilly,  where 
the  last  shafk  was  snnk,  there  was  a  considerable  thickness  of  the 
**  brown  clay,*'  with  an  occasional  capping  of  grayeL 

Bespecting  the  "  brown  bed,'*  Professor  Prestwich  has  &yoared 
ns  with  the  following  note : — "  It  is  probable  that  the  brown  clay 
belongs  to  a  slightly  higher  bed,  and  it  may  be  that  the  colour  is 
dne  to  the  bed  being  slightly  more  porous,  and  to  the  percolation 
of  the  sur&ce  waters  haying  oxidized  the  iron  in  it,  producing  the 
brown  colour."*  It  may  be  well  to  mention  that  in  washing  we 
found  both  clays  to  be  e<^ually  tenacious,  and  that  there  was  some 
difierence  in  the  distribution  of  the  fetuna.  Briefly  here,  and  more 
particularly  in  the  description  of  species,  we  note  that  in  the 
brown  or  upper  bed  Lagenm  and  Planorbulinm  were  somewhat 
abundant  ana  yery  delicate,  whilst  in  the  black  clay  these  forms 
were  yery  rare,  the  most  abundant  being  Pidvimdinas  (P.  Bov^eana^ 
not  found  in  the  brown  day),  Nodosarise,  Dentalinm,  and  Cristd- 
lartse ;  the  Lagenm  being  represented  by  thicker  and  more  massiye 
forms  as  L.  apieuUUa  and  L.  oviformis. 

Plate  XVL 
Fig.  l.^Bmiimina  affims  d'Orbigny,  x  50. 
n     2a,  h, — CassidtUina  subghbosa  Brady,  x  50. 
„     8. — CritieUaria  rotulata  (Lamaick)  var.,  x  20. 
„     4a,  6.        „         italica  Defranoe,  var.,  X  20. 
„     6. — PolymorpMna  gibba  d'Orbigfny,  x  50. 
„     6.  „  gutta  d'Orbigny,  x  50. 

„     7. — Uvigerina  asperula  Ozjzek,  x  50. 
„     So,  b,--Olobigerina  bulhides  d'Orbigny,  X  50. 
„     9. — Orbtdina  univeraa  d'Orbigny,  x  50. 
„   10a,  6. — PuUenia  sphmroides  d"C)rbigny,  x  50. 
„   11a,  6. — Discorbina  roMcea  d'Orbigiiy,  x  20. 
„    I2a~c. — Ihmoatulina  lobatula  Walkor  and  Jacob,  X  50. 
„    I'Sa-c.  „  refulgent  (Montfort),  X  50. 

,,   14a- c. — Planorbulina  ctmmonokies  (Beuss),  X  50. 
„   15a-c.  „  oomplanata  (BeuBs)  ?ar.,  X  50. 

„  rotula  (d'Orbigny)  (woodont),  50. 

„   16a-c  „  Uh^'afia  (d'Orbigny),  X  50. 

„   17a,  b,  „  Haidingeri  (d'Orbigny)  var.,  x  20. 

Anomalma  sp.  (woodont),  x  20. 
„   ISa-c—Fulvinulina  repanda  (Fichtel  and  Moll),  X  50. 
„   19a-o.  ft  »»  f  n        ▼•  concamerata  Will., 

X  50. 
„   20a-e.  „  Boueana  (d'Orbigny),  x  50. 

„   2la-c.  „  JTarrttfni  (Beusfl),  X  50. 

•*   ^^'\         n         functoMa  (d'Orbigny)  var.,  x  50. 
^  24.— 7Vfloporu9  bacutahu  Montfort,  x  50. 
[The  specimens  will  be  deposited  in  the  British  Musenm.] 

•  Sec  also  Prestwich,  Quart.  Journ.  Gcol.  Soc.,  x.  (1854)  pp.  401-19. 
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Of  ihe  nature  of  ihe  two  davB,  it  will  be  enough  to  note  that 
the  redduTim,  after  washing,  of  the  brown  clay  was  mainly  email 
crystals  of  selenite,  a  little  coarse  subangular  sand,  and  microzoa, 
the  whole  residnmn  bdng  2^  per  cent  by  weight  of  the  amount 
washed.  The  day,  almost  orange-brown  when  wet,  was  a  dull  red- 
brown  when  dry.  Of  the  black  day  (bluish>black,  diring  grey  and 
showing  when  broken  numerous  sparkling  points,  the  sumcee  of 
quartz-grains  and  scales  of  mica)  the  residuum,  1^  per  cent 
by  wei^t  of  the  sample  taken,  consisted  of  fine  sand,  mica,  a  little 
carbonaceous  matter,  and  microzoa.  No  selenite  was  found  in  this 
black  day. 

Traces  of  other  organic  remains  were  yery  scanty ;  the  brown 
day  yielded  one  fish-scale;  and  the  black  day  some  woody  frag- 
ments, a  small  vertebra  of  a  fish,  a  NoHca,  a  Nueula  (broken), 
fragments  of  echinoderm  spines,  and  a  specimen  (crushed  in  on 
one  side)  of  Nautilus  reaalis^  containing  in  the  adherent  clay 
impressions  and  casts  of  Ditrupa,  and  with  a  VermictUaria 
encrusting  a  portion  of  the  shelL 

In  the  body  of  the  paper  the  reader  will  notice  in  the  descrip- 
tion of  a  few  species  a  note  to  the  effect  that  they  were  also 
found  at  Chelsea.  The  exact  locality  was  at  the  eastern  foot  <^ 
Stanley  Bailway  Bridge,  King's  Bead;  and  they  were  obtamed 
from  a  sample  of  clay  collected  by  Pro£  Bupert  Jones,  merely 
as  a  test  We  have  noted  their  occurrence,  out  shall  make  no 
special  point  of  it  until  we  have  systematically  worked  out  the 
cwy  from  this  spot 

In  writing  this  paper  we  have  derived  much  advantage  firom 
Professor  Bupert  Jones'  advice,  and  firom  the  use  of  his  books 
relating  to  the  subject. 

Thb  Entomosibaoa. 

Through  the  kindness  of  Professor  Bupert  Jones,  we  are 
enabled  to  give  the  following  preliminary  list  of  tiie  Entomostraca. 
This  we  may  reasonably  regard  as  very  interesting,  when  we  take 
into  consideration  that  the  total  number  of  valves  did  not  exceed 
nineteen. 

there  serobicvIoMsata  Jones. 

ihere  scabra  v.  MOnsb,  new  to  Britain. 

there  triangutarie  Beuss. 

therideapeTforaia  (Boemer). 
fythereia  ffowerbanhiana  Jones. 
(Mhereis  sp.  nov. 
VjfthereUa  compresea  v.  Htinsb 
Bairdia  larbata  ?  (Sow.). 
Macroeypris  ?  sp. 
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The  FOSAIONIFEBA. 

The  series  of  Foraminifera  here  to  be  described  does  not  pretend 
to  be  a  complete  collection  of  all  the  forms  known  to  occnr  in  the 
London  Clay,  but  it  has  added  largely  to  those  varieties  already 
noted.  At  the  end  of  the  paper  we  give  a  complete  list  of  all 
forms  reported  by  authors  to  have  been  found  in  the  London  Clay^ 
and  it  is  onr  intention  to  collect  farther  material  for  a  more 
comprehensive  study  of  this  group.  We  have  been  favoured  with 
an  inspection  of  some  of  the  forms  collected  bv  Messrs.  Jones  and 
Parker,  from  Copenhagen  Fields,  and  have  oeen  kindly  offered 
the  loan  of  the  Bheppey  forms  by  Mr.  Shrubsole ;  but  we  have 
decided  to  postpone  our  farther  examination  of  this  faeies,  so 
many  localities  remaining  as  vet  untouched. 

In  dealing  with  these  forms  we  have  kept  in  view  the  bio- 
logical nature  of  the  animal  constructing  the  tests ;  and  guided  by 
die  researches  of  Williamson,  Carpenter,  Parker,  Jones,  Bradv,  and 
others,  our  studies  confirm  the  generally  adopted  opinion,  that  in 
many  cases  the  most  intimate  links  can  be  traced  between  apparently 
widely  different  forms,  and  that  external  sculpture,  altnough  of 
dassificatory  value,  has  not  the  same  biological  importance.  The 
passage  may  be  completeljr  followed  from  a  smooth  shell  through 
every  degree  of  ornamentation,  as  dots,  tubercles,  and  spines,  whether 
scattered  or  arranged  in  longitudinal  lines,  into  the  most  perfectly 
ribbed  forms,  either  broken  up  or  continuous,  especially  in  the 
NodosarinsB.  Hence  we  quite  agree  in  the  opinion  that,  except 
in  rare  cases,  the  word  "  species  "  should  stand  "  variety,**  and  that 
many  genera  even  become  of  doubtful  value.  We  retain  theso 
binomicd  appellations  merely  for  convenience.  It  was  our  in- 
tention, when  first  preparing  this  paper,  to  endeavour  to  group 
together  under  type-forms  the  principal  figured  individuals  which 
from  their  slight  variations  have  received  specific  names ;  but  this 
has  been  done  carefully  by  A.  Goes  in  his  paper  ''  On  the  Beticu- 
larian  Bhjzopoda  of  the  Caribbean  Sea,"  *  and  it  is  unnecessary  for 
us  to  repeat  the  attempt,  more  especially  since  his  paper  is  printed 
in  English.  As  a  careful  and  painstaking  endeavour  to  unravel 
the  multitude  of  varietal  forms  elevated  to  the  doubtful  rank  of 
'^  species,"  we  gratefully  acknowledge  the  assistance  we  have  derived 
from  this  book  and,  though  we  do  not  agree  with  the  author  at  all 
points,  we  strongly  advise  students  of  this  difficult  group  of 
animals  to  give  his  book  careful  attention. 

As  the  most  convenient  method  of  dealing  with  descriptions  of 

♦  Kongl.  Svenska  Vel.-Akad.  Hand!.,  x.  (1882). 
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Foraminifera,  we  have  followed  H.  B.  Brady's  classification  as 
given  in  the  *  Challenger '  Monograph.* 

Sub-kingdom  Pbotozoa. 
Glass  Bhizopoda. 

Order  Foraminifeba — (RsTionLABiA). 
Family  Miliolid^ 
Sub-fiunily  MiuoLiNn^JE. 

MnjOLiNA  Williamson  [1858]. 

MUiolina  seminvlum  (Linn6),  plate  XIV.  fig.  1.  Serpula 
seminulum  Linn4  1767,  Syst  Nat.,  12th  ed.,  p.  1264,  No.  791 ; 
1788,  13th  (Gmelin's)  ed.,  p.  3789,  No.  2.— A  i)oor  specimen, 
haying  a  peculiarly  shaped  outer  chamber  yery  similar  to  the 
figures  in  Flancus,  1739,  De  Conch,  min.  not,  pi.  ii  fig.  1,  b,  a 
One  n)ecimen ;  black  clay. 

MUiolina  circularis  (Bomemann),  plate  XIY.  fig.  2a,  b. 
Trilocvlina  circularis  Bomemann,  1855,  Zeitschr.  deutscL  geoL 
Gres.,  Bd.  yii.  plate  xix.  fig.  4. — A  rounded,  almost  spherical,  trilo- 
ouline  form.     Two  specimens ;  black  day. 

MUiolina  communis  (Deshayes),  nlate  XIV.  fig.  3.  TrUoculina 
communis  Deshayes,  1831,  Descrip.  Ooq.  caract,  ^te  iii  figs.  5-7* 
— Two  specimens ;  black  clay. 

MUiolina  secans  (d'Chrbigny),  plate  XIV.  fig.  4.  Qmnque- 
loculina  secans  d'Orbigny,  1826,  Ann.  ScL  Nat.,  yii  p.  303, 
No.  43. — Small  and  poor.     One  example ;  black  clay. 

MilioUna  Ferussacii  (d'Orbigny),  plate  XIV.  fig.  5.  Quinque^ 
loculina  Ferussacii  d'Orbigny,  1826,  modele.  No.  32. — ^A  Qwinque- 
loculina  with  flattened  edges,  and  with  the  chambers  hollowed  out 
along  the  centre,  and  like  a  furrow.  This  yariety  is  well  figured 
by  Parker  and  Jones  in  Phil.  Trans.,  1865,  plate  xy.  fig.  36,  firom 
the  Arctic  Seas.    One  example ;  brown  clay. 

Family  Textulabiba. 
Sub-&mily  Textulabina 

Textulabia  t  Defrance  [1824J. 

Textularia  agglutinans  d'Orbigny,  plate  XIV.  fig.  6a,  6. 
D'Orbigny,  1839,  Foram.  Cuba,  jp.  136,  plate  i.  figs.  17, 18, 32,  34. 
— A  well-deyeloped,  somewhat  broad,  but  small  example  of  this 
yariety.     One  specimen ;  brown  clay. 

*  Beporta  of  the '  ChaUeoger'  Expedition,  ix.  (1884)— Beport  on  the  Fora- 
minifera. 

t  See  note  on  the  Teztnlariie  of  the  London  Clay  by  Jones  and  Parker,  Ann. 
and  Mag.  Nat.  Hist.,  xi.  (1868)  p.  96. 
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Gaudbyina  D'Orbigny  [1840], 

Oaudryina  pupoides  D'Orbigny,  plate  XIV.  fig.  7.  D'Orbigny, 
1840,  M6m.  Soc.  GM  France,  iv.  p.  44,  plate  iv.  fics.  22-4.— 
A  small  fiill-chambered  variety  of  this  typical  form.  T^ameroas ; 
black  clay. 

BiGENBRiNA  d'Orbigny  [1826]. 

Bigenerina  capreolus  (d'Orbigny),  plate  XIV.  fig.  8.  Vulvu- 
Una  capreolus  d'Orbigny,  182(5,  Ann.  &5i.  Nat.,  viL  p.  264,  No.  1, 
pL  xi.  figa  5,  6 ;  modeles,  No.  39. — This  variety  has  been  well 
fignred  by  Brady  in  the  '  Challenger '  Monograpli^  plate  xlv.  figs. 
1-4,  and  figa  3  and  4  of  these  correspond  very  closely  to  our 
specimens.  Unfortunately  we  have  not  met  with  a  single  individual 
with  the  oontinnons  upper  chamber,  although  this  form  is  one  of 
the  most  numerous  in  tne  collection.  Very  common,  but  small,  in 
both  days  (and  at  Ohekea). 

Vkbhbuilina  d'Orbigny  [1840]. 

VemenUina  tricarinata  d'Orbigny,  plate  XTV.  fig.  9. 
D'Orbigny,  1840,  M^m.  Soc.  GeoL  France,  iv.  p.  39,  plate  iv. 
figs.  3,  4. — A  much  worn  example.    Black  day. 

Clavulina  d'Orbigny  [1826], 

Clavulina  communis  d'Orbigny,  plate  XV.  fig.  1,  D'Orbigny, 
1826,  Ann.  Sci.  Nat,  vii.  p.  268,  No.  4.— This  sandy  form  is 
extremely  common  in  our  washings,  but,  with  the  single  exception 
of  the  figure,  only  fragments  occur.*  One  at  least  of  our  specimens 
has  tiie  triangular  commencement  mentioned  by  Brady  as  charac- 
teristic of  C.  rarisiensis.    Abundant  in  both  days. 

Sub-femily  Buuminika 

BuLiMiNA  d'Orbigny  [1826], 

BuUmina  affinis  d'Orbigny,  plate  XVI.  fig.  1.  D'Orbigny, 
1839,  Poram  Cuba,  p.  109,  plate  ii.  figs.  25,  26.— A  very  small 
but  perfect  example,  corresponding  with  the  one  figured  by  Brady 
in  the  *  Challenger '  Monograph,  plate  1.  fig.  14.    Brown  clay. 

BoLiviNA  d'Orbigny  [1839]. 

Bolivina  punctata  d'Orbigny,  plate  XIV.  fig.  10a,  h.  D'Orbigny, 
1843,  Voy.  Am6r.  M^rid.,  p.  63,  plate  viii  figs.  10-12.— A  very 
small,  ramer  flat  and  narrow  form,  minutely  punctate  all  over; 
often  bent  or  wavy  in  the  line  of  growth.  Abundant  in  both 
days. 

*  See  also  op.  cii,  iv.  (1859)  p.  350,  Clavulina  oommunis  (and  ^Nbdosaria 
rustka  '*  Jonea). 
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Sab-fisunQy  GASsmxTLiNiNJB. 
GASsmuuNA  d'Orbigny  [1826]. 
Cassidulina  aubglcbosa  Brady,  plate  XVI.  fig,  2  a,  h.  Brady, 
1881,  Quart  Jonm.  ScL,  n.8.  xxi.  p.  90.  *  Challenger '  Monograph, 
plate  liv.  fig.  17. — Our  specimen,  the  first  of  this  "  genus  "  recorded 
£rom  the  London  Qay,  is  very  small,  and  we  at  first  hesitated  to 
place  it  nnder  Brady's  form,  bat  remarking  its  pear-shaped 
bulimine-like  orifice,  and  its  subrotondate  form,  we  consider  it 
referable  to  this  variety  rather  than  to  0.  crassa  d'Orbigny.  One 
specimen;  brown  day. 

Family  LAOSNiDiB. 
Sab-family  Laobnim& 

Lagbna  Walker  &  Boys  [1784]. 

Lagena  ghbosa  (Koni»m),  plate  XIV.  fig.  11.  Vermietdum 
gldbosum  Montagn,  1803,  Test,  ^rii,  p.  524. — A  single  spherictd 
chamber,  sometimes  inclining  to  oyal,  smooth,  and  shining,  with  an 
aperture  of  radiating  fissures,  stellate  in  appearance.  We  figure  a 
laical  n>ecimen,  but  haye  also  found  the  more  oval  yarieties. 
Four  or  nve  examples ;  brown  clay. 

Lagenaglobosa  (Montagu),  var.,  plate  XIV.  fi^.  12. — ^A  dwarfed* 
yariety  of  L.  gldbosa,  in  wmch  the  upper  portion  of  the  test  is 
attenuated,  forming  a  neck,  at  the  apex  of  which  is  a  stellate 
aperture.    From  the  black  day. 

Lageiia  lasvis  ^Montagu),  plate  XIY.  fig.  13.  Vermioulum 
Isevis  Montagu,  1803,  Test.  Brit,  p.  524. — Smooth,  oval,  passing 
into  the  shape  of  an  oil-flask;  the  aperture  is  a  lipped  drcular  hole 
at  the  end  of  a  longer  or  shorter  neck.  Three  or  four  specimens ; 
brown  day. 

Lagena  apiculata  Beuss,  plate  XIY.  fig.  14.  Oolina  apiculata 
Beuss,  1850,  Haidinger's  Nat.  AbL,  iy.  p.  22,  plate  i.  fig.  1.— 
Smootii,  egg-shaped ;  narrowing  to  a  blunt  stellate  aperture  aboye, 
and  haying  a  short  point  below.    Three  specimens ;  black  clay. 

Lagena  vulgaris  Williamson ;  yar.  om/stoma  Beuss,  plate  XlY. 
fig.  15.  Lagena  oocystoma  Beuss,  1858,  Zeitschr.  d.  g.  G^.,  x. 
433 ;  1862,  Sitz.  K  Ak.  Wisa  Wien,  xlvi  p.  335,  plate  y. 
g.  66. — A  spherical  form,  with  a  neck  rising  abruptiy  from  the 
cbunber  and  ending  in  a  circular  orifice.  The  surfiace  of  this 
yariety  is  granular,  thus  presenting  a  slight  difference  from 
L.  hispida  and  L.  kysMx  Beuss  ('  La^enideen  ).*  This  form  was 
first  noted  by  Beuss  as  a  new  species  m  '  Ueber  die  Foramini£aren 
yon  PietzpuM,'  ZeitscL  d.  Geol.  Ge&,  x.  (1858)  p.  433,  being 
figured  by  him  subsequently  in  his  '  Lagenideen,'  quoted  aboye. 
(me ;  brown  clay. 

♦  SB.  K.  Akad.  Wisa.  Wien,  xlvL  (1862)  pL  vi.  figs.  77-80. 
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Lagena  drtaia  (d'Orbigny),  plate  XIY.  fig.  16.  Oolina  fttriata 
d'Orbigny,  1889,  Voy.  Am6r.  M&iA,  p.  21,  plate  v.  fig.  12.— This 
beautiful  fonu  has  a  somewhat  ^gHshaped  chamb^,  delicately 
ribbed,  and  a  long  neck  ornamented  with  very  thm  rings  of 
shdly  matter,  at  r^olar  intervals.  Our  specimen  difiiars  from  that 
fignred  in  tiie  '  Qidlenger '  Monograph,  plate  liL  fig.  22,  in  that 
the  neck-rings  are  oblique  in  that  specimen,  whilst  in  onrs  they 
axe  horizontai.    One  roedmen;  brown  day. 

Lagena  striata  (aOrbigny),  yar.,  plate  XIV.  fig.  17. — Most 
likely  a  variety  of  the  last  I)'QrbignTs  original  figure  is  round, 
with  a  flattened  base,  like  an  onion,  fmd  ther^Eore  this  is  more  like 
the  type.  It  has  evidently  lost  its  neck ;  and  at  the  base  there  is 
a  smidi  projection.    One  specimen ;  brown  cIot. 

Lagena  euleata  Walker  and  Jacob,  plate  XIY.  fig.  18.  Bermtla 
{Lagena)  striata,  svJeata,  evbratwndata,  Walker  and  Jacob,  1784, 
Test  Mm.,  p.  2,  plate  1,  fig.  6. — A  coarsely  ribbed  ovate  test 
Unfortunately,  only  half  of  this  specunen  remaina  It  has  split 
longitudinally,  bat  its  characters  are  so  well  marked  as  to  make  it 
easy  of  identmcaticML    One  specimen ;  brovm  day. 

Lagena  {OUigyina  Seguenza)  <mfarmi»  n.  qp.,  plate  XIY. 
fig.  19a-<2. — ^Test  thick,  symmetrically  oval,  perfectly  smooth,  and 
glossy ;  orifice  lateral,  large,  at  the  top  of  a  short  truncated  cone, 
in  tiie  second  sixth  of  the  side.  The  aperture  is  round  or  semi- 
circular. When  round  it  has  a  notch  in  its  up{>er  lip  reaching  to  the 
base  of  the  cone.  This  form  appears  to  be  entirely  new,  the  nearest 
to  it  bemg  Seguenza's  Obliquina  aoutieosta,  figured  in  Terr.  terz. 
Messina,  Ito,  Messina,  1862,  p.  75,  plate  ii  figs.  65-67.  We  do  not 
consider  the  lateral  aperture  of  ^^  generic  "  value,  and  therefore  keep 
to  Lagena.  Amongst  other  figured  Lagenidse  as  approximating  to 
this  variety  ma^  be  mentioned  a  broken  and  repaired  specimen 
of  L.  vulgaris  WilL,  figured  by  O.  Bymer  J<mee,  Trans.  Linn.  Soc., 
XXX.,  plate  xix.  fig.  2,  and  Lagena  apiotdata  Beuss,  Brady's 
^Challenger'  Monograph,  plate  Ivi  fig.  4.  In  both  of  these  the 
aperture  is  lateral.  Gumbd's  L.  perovalis,  figured  in  *  N.  Alp. 
EooMi^ebirge,'  Abh.  K.  Bayer.  Ak.  Wiss.,  1866,  Bd.  x.,  plate  i 
fig.  7,  IS  doedy  similar  in  outline.  The  little  notch  in  the  upper 
lip  might  have  been  regarded  as  of  more  value,  v?ere  there  not  one 
specimen  at  least  without  it.    Five  specimens ;  black  clay. 

Sub-fftmily  NoDOSABm& 

NoDOSABiA  Lamarck  [1816]. 
(Glandulina  d'Orbigny  [1826].) 

Nodosaria  (Olanchdina)  abhreviata  Neugeboren,  plate  XIY. 
fi^.  20a,  b,  Olandulina  ahoreviata  Neugeboren,  Denkschr.  k.  Ak. 
Wiss.  Wien,  1856,  p.  68,  plate  i.  fig.  1.— A  short,  round  form, 
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with  a  tnmcated  neck  and  slit-like  aperture.  In  this  last  feature 
it  approaches  Lrngviina.  One  specimen  (figured)  from  the  black 
day;  not  rare  in  the  brown  clay,  bnt  smaller  and  perhaps 
immature. 

NodoMT%a{GlandvUna)  obtusissima  Renss,  plate  XIV.  fig.  21. 
Sitz.  k.  Ak.  Wiss.  Wien,  1863,  xlviii  p.  66,  plate  8  fig.  92.— 
Smooth  and  round,  consisting  of  two  (or  three)  chamMrs,  the 
upper  much  larger  than  the  lower,  and  ending  in  a  slightly  conical 
steliate  aperture.    Four  specimens ;  brown  clay. 

Nodcmria  (Olandt4lina)8emicostata  n.  sp.,  plate  XIY.  fig.  22a,&. 
— An  apparently  two-chambered,  acom-snaped  form;  the  upper 
•chamber  is  somewhat  compressed  and  bilobed  (slightly  deformea  ?) 
on  one  side ;  the  lower  chamber  is  round,  bluntly  acute,  with  delicate 
bngitudinal  costae.  Mouth,  a  circle  of  radiatmg  fissures,  slightly 
produced.  This  specimen  was,  unfortunately,  lost;  but,  careM 
drawings  haying  been  made  from  it,  we  are  enabled  to  include  it  in 
ourfi^;nres.    Cme  specimen;  black  clay. 

Ifodosaria  humilis^  (Boemer),  plate  XIY.  fig.  23.  Boemer, 
1841,  Yerst  Norddeutsch.  Ereide,  p.  95,  plate  xv.  fig.  6. — A  ^ort 
3-  to  4-chambered,  glanduline-like  form,  common  in  the  GhalL  A 
good  figure  of  this  form  is  to  be  seen  in  Brad^s  *  Ghidlenger ' 
Monograph,  plate  Ixi.  fi^.  28,  under  the  name  of  N.  radieula,  of 
which  indeed  humUie  is  zoologically  a  variety.  One  specimen ; 
black  clay. 

Nodomria  radieula  (linn^),  plate  XIY.  fig.  24.  NcmtUus 
radmUa  Linn6, 1767,  Syst  Nat.,  12th  ed.,  p.  1164,  285 ;  1788, 
ibid.,  13th  (GmeUn's^  ed.,  L  p.  3373,  plate  yL,  No.  18.— A  uniform 
or  (gradually  increasing  senes  of  smooth  chambers,  spherical  in 
section.    Bare  and  poor ;  only  found  in  the  black  clay. 

Nodosaria  sduta  (BeussV  plate  XIY.  figs.  25, 26.  Dentalina 
scluta  Beuss,  1851,  Zeitscnr.  d.  geoL  Gee.,  iii.  p.  60,  plate  iiL 
fig.  4.— Of  our  two  figured  examples,  one  (26)  approximates  very 
closely  to  Beuss'  original  figure,  and  the  other  is  comparable  with 
the  variety  figured  by  Yon  Hantken  in  Mitth.  k.  ung.  geoL  Anst., 
1875,  iy.,  plate  iii.  fig.  2.  In  Beuss'  figure  we  find  the  chambers 
to  be  apparently  all  of  one  size ;  in  Yon  Hantken's  figure,  on  i^e 
other  hand,  we  are  shown  a  series  of  four  chambers,  the  last  of  which 
is  tiiree  times  larger  than  the  first.  Our  specimen  of  this  form 
has  unfortunately  only  two  chambers,  and  part  of  a  third,  but 
otherwise  the  resemblwce  to  Yon  Hantken's  figure  is  perfect.  In 
1865  Beuss  figured  in  his  ^Ereide  Eanara-See'  (Sitz.  k.  Ak. 
Wiss.,  Iii.  plate  i.  fig.  4),  a  form  which  he  names  N,  prasgnam ; 
and  as  this  is  almost  the  same  as  that  figured  by  Yon  ^tntken 
as  N.  soluta  Beuss,  we  presume  Yon  Han&en  did  not  see  Beuss's 
figure.  Biologically  we  draw  no  distinction  between  any  of  these 
forms,  and  are  qmte  content  to  let  the  specimen  under  notice 
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remain  as  N.  soluta  Benss,  as  figured  by  Yon  Hantken.  In  the 
British  Museum  (Natural  History),  tablet  **  49,531,  London  Glay^ 
Haverstock  Hill,  London,"  are  two  large  and  single  diambers, 
exactly  like  the  last  chamber  of  our  figure.  They  are  marked 
^  N.  soltUa  ?  BeusB,"  by  Pro£  Bupert  Jones,*  and  we  had  no 
doubt  on  seemg  them,  that  they  were  upper  portions  of  the  same 
form  that  we  figure,  having  rapidly  moreasinff  chambers.  Of 
Beuss'  original  type,  one  specimen  only;  black  clay.  Of  Von 
Hantken's  variety,  the  figured  specimen,  from  the  black  day  and  a 
few  single  chamb^  &om  the  brown. 

Nodosaria  ovulata  n.  sp.,  plate  XIV.  fig.  27. — A  seriesof  sub- 

Slindrical,  e^-shaped  chainbers,  separated  firom  each  other  by  a- 
ort  neck.  This  is  the  only  specimen  found  in  which  there  is  a 
series  of  chambers ;  but  as  there  are  many  single  chambers  in  tiie 
brown  clay,  we  consider  it  a  permanent  variety.    Brown  day. 

Nodosaria  arundinea  Schwc^er,  plate  XIY.  fics.  28,  29. 
Schwager,  1866,  *Novara' Exped.,  Geol.  Theil,  Bd.  ii  p.  211,  plate  y. 
figs.  43-^. — ^This  long  narrow  Nodotaria  has  been  considered  l^ 
former  authors  to  be  the  same  as  N.  longiscata  of  d*Orbigny 
(Foram.  Tert.  Yienne,  1846,  plate  L  figs.  10-11) ;  but  on  a  careful 
examination  of  his  figure,  we  find  that  tiie  chambers  end  basally  in 
an  angular  manner,  the  apices  of  the  next  below  joining  them  in 
the  centre,  so  that  the  shdl  presents,  as  it  were,  the  appearance  of 
a  pile  of  narrow  sugarloaves.  In  the  table  attached  to  Jones  and 
Parker's  *  Foram.  London  Clay*  ('Geologist,'  vii  1864,  p.  88), 
we  note  longiscala  bracketed  with  ovicula  d'O^bigny,  as  occurring 
at  Copenhagen  Fidds.  Having  examined  some  of  the  originu 
specimens  in  Prof.  Bupert  Jones'  collection,  we  find  that  they  are 
like  the  forms  under  notice,  and  we  are  more  confirmed  in  the 
view  that  we  are  not  dealing  with  d'Orbigny's  longiseata.  In 
Schwager's  figures  the  precise  form  of  our  didls  is  given ;  those 
with  the  swollen  centres  being  much  rarer  than  those  uniformly 
narallel-sided.  All  our  examples  are  in  a  fragmentary  state ;  we 
nave  not  met  with  any  specimens  of  more  than  two  chambers. 
Mr.  Shrubsole  in  his  paper  on  *  The  New  Town- Well  at  Sheemess,' 
Proc.  Geol.  Assoc,  v.  (1876-8)  p.  360,  quotes  N.  hnaiseeta  as 
occurring;  but  we  have  treated  tnis  as  a  misprint  for  (ongiscaia. 
Bare ;  in  both  days;  one  fragment  also  from  Chelsea. 

Nodosaria  mbornata  Beuss,  plate  XIY.  fig.  30.  Beuss,  1865, 
Sitz.  k.  Ak.  Wiss.  Wien,  lii.  p.  459,  plate  i.  fi^.  9-10.— A  smooth 
Nodosaria,  ornamented  with  short  riblets  crossm^  the  septa.  Under 
this  name  Beuss  also  figures  one  spedmen  ribbed  continuously  from 
end  to  end ;  but  others,  and  ours,  have  fine  ribs  only  at  the  junction  of 
thechambera  In  our  specimen  these  are  a  Uttle  oblique;  and  from  the 
fragment  left  to  us  we  gather  that  the  chambers  were  drop-shaped, 

♦  Ctttul.  Fofl8.  Foram.  Brit.  Mus.,  1882,  p.  20. 
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longer^  and  not  so  uniform  as  in  the  specimen  figured  by  Senss. 
As  striking  examples  of  the  close  relationship  of  tne  many  forms, 
sligjhtly  var^g,  as  well  in  their  Dentaline  and  Nodosarian  shapee^ 
as  in  their  int^nnittent  markings,  we  may  refer  to  Benss,  Z.  a  g. 
O.,  iii.  (1851)  plate  iii.,  D.  Fhilippi  Res.,  fig.  5,  D.  Buchii  Ess., 
fiff.  6,  D.  dbli^pie^riata  Rss.,  fig.  11 ;  also  to  Benss,  Sitz.  k.  AL 
Wiss.  Wien,  xviii.  (1855),  plate  i.,  N.  eylindreUa  Ess.,  fig.  2, 
D.  capUata  Boll,  fig.  4,  D.  &amdbergeri  Rw.,  fig.  5,  D.  Qiraraoffia 
Bss.,  fig.  6,  D.  interifnittenB  Bronn,  fig.  7,  and  others.  (See  lists 
in  Goes's  excellent  memoir,  1882,  K.  St.  Yet.-Akad.  Handl., 
Bd.  xix^    Prom  the  brown  clay. 

Noaosaria  davata  Ooeta,  plate  XIY.  fig.  31.  VcLoinuIma 
davata  Costa,  1855,  Mem.  Ac^.  Sci.  Napoli,  plate  iii.  fig.  18,  a 
and  B.  This  yariety  seems  referable  to  Costa's  figure  A;  our 
specimen  and  his  figores  are  nndonbtedly  Nodatarise,  and,  we  are 
msposed  to  think,  monstrosities.    One  only,  black  clay. 

Nodosaria  hispida  d'Orbigny,  pkte  XIV.  fig.  82.  D'Orbigny, 
1846,  Foram.  Tert.  Vienne,  d.  35,  plate  i  fig.  24.  A  short, 
stout^  and  fliickly  spinous  Nodosana,  Two  specimens;  black 
day. 

Nodoearia  oMnia  d'Orbigny,  plate  XIV.  fig.  83.  D'Orbigny, 
1846,  Foram.  Tert.  Vienne,  p.  39,  plate  i.  fig.  36.— A  jerj  large 
and  perfect  indiyidnal,  having  all  the  charactenstics  of  d'Orbigny's 
figure,  with  the  exception  of  the  basal  spike.  In  ite  place  onr 
m[>ecimen  has  a  circular  orifice,  probably  due  to  fracture.  Along 
tne  last  few  chambers  the  ribs  nave  a  tendency  to  take  a  spinu 
direction ;  and  this  in  one  indiyidual  (a  passage-form  to  N^ba- 
denesis  d'O.)  pendsto  to  such  an  extent  that  a  defijiite  twist  has 
occurred,  and  the  last  chamber  is  turned  once  round  on  the  next 
below,  the  ribs  being  confusedly  coiled  together  at  the  con- 
striction. From  the  black  clay;  fragmente  numerous  in  both 
beds. 

Nodosaria  baeiUum  Defrance,  plate  XFV.  fig.  34.  Defrance, 
1825,  Diet.  Sd  Nat.,  xxxv.  p.  127,  xxxvi.  p.  487 ;  Atlas  Conch., 
plate  xiii.  fig.  4 ;  BlainviUe,  Malacologie,  plate  y.  fig.  4. — Large 
and  fine,  differing  yery  slightly  from  the^last  yariety  ;  it  is  bulbous 
at  the  lower  end  and  not  so  distinctiy  constricted  in  the  first 
three-quarters  of  the  sheU.  Black  clay ;  fragmente  numerous  in 
both  beds ;  found  also  at  Chelsea. 

Nodosaria  badenensis  d'Orbigny,  plate  XIV.  fig.  35. 
D'Orbigny,  1846,  Foram.  Tert.  Vienne,  p.  38,  plate  i.  fig.  84.— 
A  short  stunted  yariety  of  the  last,  differmg  from  it  chiefiy  in  the 
chambers  rapidly  decreasing  in  size.  Sowerby,  in  Wetherell's 
paper  on  the  *  Hampstead  Well,'  Geol.  Trans.,  ser.  2,  y.  plate  ix. 
fig.  8,  figures  a  j^ical  London  Clay  example.  Bare,  but  occurring 
in  both  days.    The  figured  specimen  is  from  the  brown  clay. 
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Nodasaria  raphamts  (Linn^,  plate  XIY.  fig.  36.  Nautilus 
raphanm  Liim6,  1767,  Sjgt.  Nat.,  12th  ei,  p.  1164,  No.  283 ; 
1783,  ibid.,  13th  (Gmdin's)  ed.,  p.  3372,  No.  16.— A  very 
chaiaoteristio  specimen  of  this  ij]pe  form.  Sowerby  figures  a 
smilar  example  from  the  fiampstead  well  in  Wetherell*s  paper 
(op.  cit.).    One  specimen;  black  day. 

Nodosaria  raphanm  (Linn6^  yar.,  plate  XIY.  fig.  37. — An 
elongatedvarietyof  the  last  mentioned.    One  specimen;  black  day. 

Nodosaria  raphanistrum  (Linn6),  plate  XIY.  fig.  88. 
Nautilus  raphanistrum  Linn^,  1767,  Syst.  Nai,  12th  ed.,p.  1163, 
No.  282. — roor,  thin  and  irregular,  broken  at  lower  end.  H.  B. 
Brady  in  'Somerset  Proceedings,  &c.,'  1865-6,  plate  i  fig.  7, 
figures  N.  rapha/nistrutn  from  md  Lias,  and  this  much  resembles 
our  specimen.  One  of  Beuss*  figures  of  N  subomata  (Sitz.  k.  Ak. 
Wiss.  Wien,  liL  1865,  plate  L  fig.  10)  comes  dose  to  this  form,  and 
Dentalina  nodosa  d'O.,  as  figured  by  Yanden  Broeok  in  Ann. 
Soc  Beige  Micr.,  ii.  1876,  plate  ii.  fig.  10,  represents  the  curred 
and  tapering  yariety,  D.  aoieula  (Lam).  Parker  and  Jones 
(1859,  A.  M.  N.  H.,  ser.  3,  iii.  p.  478)  state  that  "  Mr.  Hanley 
has  satisfactorily  determined  the  Nodosaria  denominated  raphanis^ 
trvm  by  LinnaBus,  and  has  figured  it  in  the  Ipsa  Linn.  Oonck, 
riiate  Y.  fig.  4.  This  proves  to  be  the  Nodosaria  laetOum  of 
l)efrance  (Diet.  Sci  Nat)  and  the  N  sequalis  of  Sowerby  ('  Genera' 
and  *  Manual ').  It  was  published  in  the  10th  edition  of  the  Syst 
Nat  without  any  reference  to  a  figure ;  but  in  the  12th  edition 
Linn^  referred  to  Ledermuller's  pkte  iv.  fig.  x.  posterior,  as  the 
best  published  representation.  This,  though  a  dwarfish  form, 
series  to  link  N.  raphanus  with  N.  rapicmstrumy  These 
remarks  are  illustrated  by  our  figures  in  plate  XIY.,  where  the 
gradations  between  the  several  varieties  of  this  interesting  Noso- 
daria  can  be  readily  recognized.  Fig.  38  is  equivident  to  one 
of  Ledermuller  examples,  though  longer  and  more  slender;  and 
Ledermuller's  other  ngure,  quoted  by  Linn^  is  thicker  and  more 
like  the  common  N.  raphanm.    One  m)ecimen ;  black  clay. 

Nodosaria  pdygona  Beuss,  plate  XY.  figs.  2a,  b;  3a,  b;  4a,  b. 
Beuss,  1855,  Z.  d.  geoL  Ges.,  viL  p.  266,  plate  viii.  fig.  7. — A  many- 
chambered  form,  commencing  wim  a  swollen  chamber  and  grow- 
ing upwards  regularly  and  increasingly  for  some  distance,  then 
assummg  the  characters  of  N.  baoiUvm  Defranoe  or  N,  raphanus 
(Linn^).  In  transverse  section  in  the  lower  part  of  the  sneU  we 
see  eight  sharply  angular  ribs.  Beuss*  figure  exhibits  the  pecu- 
liarities of  the  form  perfectly,  and  in  his  description  he  has  fidly 
recognized  its  affinities  to  N.  bacHlum  Defr.  and  N  affinis  d'Orb. 
We  figure  a  specimen  of  the  early  chambers  (fig.  4),  and  one 
^fig.  3j  showing  the  relation  of  the  shell  to  iV^  raphanus.  Five 
imperfect  specimens,  Stanley  Railway  Bridge,  Chelsea. 
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DentaUna  communis  d'Orbigny,  plate  XV.  fig.  5.  D'Orbigny, 
1826,  Ann.  SoL  Nat.,  yii  p.  254,  No.  55 ;  Jones,  Parker,  and 
Brady,  Cra^  Poram.  PaL  Soc.,  1866,  p.  58.— This  rather  fine 
indiyidnal,  with  straight  septa,  appears  to  have  been  still  larger, 
as  the  last  perfect  chamber  snows  tne  broken  base  of  another.  It  is 
smooth  and  translucent    One  specimen  and  fragments ;  black  clay. 

Dentalina  communis  d'Orbigny,  var.,  plate  XV.  fig.  6. — 
Hnch  smaller  than  the  last,  but  almost  identical  in  other  characters. 
Onr  figure  is  £rom  the  black  clay,  but  it  occurs,  though  rarely,  in 
both  (Sbljs  ;  also  at  Chelsea. 

Dentalina  degans  d'Orbigny,  plate  XV.  fig.  7.  D'Orbigny, 
1846,  Foram.  Tert  Vienne,  p.  45,  plate  i  figs.  52-6. — An 
extremely  delicate  variety,  and  even  neater  than  d'Orbigny's  figure* 
One  specimen ;  black  day. 

DerUalina  inomata  d'Orbigny,  plate  XV.  fig.  8.  D'Orbigny, 
1846,  Foram.  Tert  Vienne,  p.  441,  plate  I  fig.  50.— The  three 
last  chambers  of  a  Dentalina  very  near  to  d'Orbigny's  figure. 
I^m  the  black  clay. 

Dentalina  pauperata  d'Orbigny,  plate  XV.  fig.  9.  D'Orbigny, 
1846,  Foram.  Tert.  Vienne,  p.  46,  plate  i.  figs.  57-8.— Charac- 
terized by  its  squat  appearance,  chambers  square-shaped  in  side 
view,  and  regularly  even  in  growth.  Two  specimens ;  from  the 
brown  day. 

Dentalina  aJmormis  Eeu^  plate  XV.  fig.  10. — ^Reuss,  1863, 
Sitz.  L  AL  Wisa  Wien,  xlviii  p.  46,  plate  ii  fig.  24. — A  tiiree- 
chambered  form,  found  by  Beuss  in  the  ^' Septarienthon "  of 
Offenbach.    Black  clay. 

Dentalina  adolpkina  d'Orbigny,  plate  XV.  fig.  11a,  I;  12. 
D'Orbigny,  1846,  Foram.  Tert  Vienne,  p.  51,  plate  ii  fig.  18.— 
This  degant  and  very  common  variety  appears  at  first  sight  to  be 
smooth ;  but  under  the  Microscope  it  shows  bases  of  delicate  spinea 
These  are  uniformly  distributed  over  the  last  chambers,  but  very 
regularly  in  two  rows  around  the  basal  half  of  each  of  the  other 
chambers.  As  these  shells  have  been  found  by  us  straight  instead 
of  curved,  and  so  becoming  very  much  like  the  simpler  forms,  this 
arrangement  of  spines  hdps  to  fix  the  variety.  A  delicate  spine, 
sometimes  forked,  usually  commences  the  first  chamber,  and  is 
generally  placed  on  the  concave  side  of  the  shelL  Fig.  lib  is  a 
perfect  mouth  from  another  individual  Fig.  12  is  a  ^rfect,  but 
feebly  grown  specimen.  Very  common  m  the  black,  rare  in  the 
brown  clay. 

Dentalina  spinulosa  (Montagu),  plate  XV.  fig.  13.  Nautilus 
spinvlosus  Montagu,  1808,  Test  Brit  SuppL,  p.  86,  plate  xiz. 
fig.  5.  Our  specimens  are  Uke  that  figured  by  Sowerby  in 
Wetherell's  paper  on  the  *Hampstead  Well'  (op.  dt). — An 
extremely  variaole  form  in  ite  markings,  which  pass  from  true 
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spines  to  triangular  points  (as  in  Sowerby's  fignre,  which  is  a 
typical  condition),  from  pointe  to  winged  terminal  riblets  at  the 
bases  of  the  chambers,  and  further  to  riblets  often  continuons  along 
the  first-formed  portions  of  the  shelL  The  same  gradations  are 
shown,  though  less  perfectly  (on  account  of  the  paucity  of  indi- 
yiduals)  on  tablet  49,491,  in  the  British  Museum  (Nai  Hist). 
This  series  came  from  the  London  Clay  of  Haverstock  Hill,  London. 
Montagu's  original  figure  apnears  to  represent  some  of  the  middle 
chamb^  of  a  D.  ad^phina  aOrb.  A  reference  to  our  figure  of 
this  variety  (fig.  11a)  will  show  that  the  uppermost  chambers 
become  elongate  sometimes  and  folly  spinose  as  m  some  chambers 
of  D.  apintUosa.  Very  common  in  both  days,  generally 
fragmentary ;  also  at  Chelsea.  ^'®*  i^- 

Dentalina  acicula  (Lamarck).  Woodcut,  fig.  154. 
Orthoeera  aoictila  Lamarck,  1822,  Hist.  Anim.  sans 
Vert.,  Tii  p.  594,  No.  5.— Here  are  some  lower  cham- 
bers of  an  individual  belonging  to  this  variety.  There 
is  a  similar  fragment  in  the  British  Museum,  tablet 
49,490)  from  the  London  Clay,  Islington,  London), 
which  diows  the  same  continuous  costas.  In  both  cases 
the  upper  part  has  disappeared.  This  form  commences 
from  a  point  and  increases  gradually  in  size. 

Lamarck  says  it  is  straight  {Nodosaria)^  but  the 
difference  between  Nodosaria  and  Dentalina  being  merely  one  of 
curvature,  we  refer  it  to  this  latter  form,  taking  as  our  type  the 
specimen  quoted  above,  from  the  British  Museum,  and  included  in 
Prof.  Bupert  Jones'  Catalogue,  p.  20.    Black  cl^. 

Dentalina  mvUUineata  Bomemann,  plate  X V.  fig,  14.  Bome- 
mann,  1855,  Zeitschr.  d.  geoL  Ges.,  vii.  p.  325,  plate  xiii.  fig.  12. — 
A  curved,  horizontally  chambered,  and  nnely  ribbed  form,  of  which, 
unfortunately,  the  top  is  missing.  Although  Bomemann's  figure 
only  gives  us  three  chambers,  stm,  considering  its  fine  ribbing  and 
the  position  of  chambers,  we  consider  our  form  to  be  the  sama  In 
1874  Beuss  figured  in  Geinitz's  '  Elbthalgebirge,'  4to,  Cassel, 
1872-4,  plate  xx.  fig.  13,  the  upper  end  of  a  Dentalina^  the  same 
as  that  of  Bomemann,  calling  it  a  new  species  and  usin^  the  same 
name  as  Bomemann  did  twenty  years  Wore.  Two  mtgments; 
black  day. 

Dentalina  obliquestriata  Beuss,  plate  XY.  fig.  15.  Beuss, 
1851,  Zeitschr.  d.  geol.  Ges.,  iii  p.  63,  plate  iii.  tigs.  12,  13. — 
Under  this  name  Beuss  figures  in  nis  '  Septarienthon,'  two  lower 
ends  of  a  Dentaline  form,  with  fine  obU^ue  striae.  Batsch,  in 
1791,  figured  a  form  very  similar,  but  with  fewer,  coarser,  and 
more  continuous  costaB;  and  this  he  called  Nautilus  obliquatue. 
Our  specimen  consists  of  five  chambers,  and  both  ends  appear  to 
have  been  broken  away.    One  specimen ;  black  clay. 
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DeiUalina  vertebrcUia  Batsch^  plate  XIY.  fig.  39a,  h.  Nautilus 
(Orthoceras)  vertehralis  Batsch,  1791,  Gonchyl.  Seesandea,  p.  3, 
m.  6,  plate  ii.  figs.  6  a  and  h. — Six-sided,  vdth  horizontal  chambers. 
Oar  fignre is  narrower  and  longer  than  tiiat  figured  in' Challenger ' 
Repoi^  plate  bdii.  fig.  35.  This  and  a  fragment  from  the  bbck 
day. 

Bhabdogonium  BensB  [I860]. 

Bhahdogonivm  trioarinatvm  (d'Orhigny),  plate  XV.  fig.  16a,  h. 
VagimUina  triearincUa  d'Orbigny,  182b,  Ann.  ScL  Nat.,  YiL 
p.  258,  No.  4 ;  mod^e  No.  4. — A  many  chambered  Nodosarine ; 
the  chambers  triangular.  Balkwill  and  Wright  in  Trans.  B.  L 
Acad.,  1885,  xxviii,  plate  xii.  figs.  17, 18,  figure  a  recent  specimen 
of  this  variety.  In  tneir  figure  we  are  only  shown  a  two-chambered 
form,  whilst  d'Orbi^y's  original  has  many  chambers.  Our 
example  agrees  with  Balkwill  and  Wright's  figure  in  having  two 
cham  oers ;  but  the  lower  chamber  in  our  specimen  is  rotundate  and 
not  ribbed  at  the  aujeles ;  moreover  there  is  a  marked  swelling  on 
two  sides,  and  one  oi  the  ribs  is  doubla  The  mouth  also  dmevB ; 
in  ours  it  is  stellate,*  in  theirs  it  is  triangular.  These  differences, 
however,  we  do  not  consider  sufficient  to  aUow  us  to  form  a  new 
variety.    One  specimen ;  brown  day. 

MinaiNiTLiNA  d'Orbigny  [1826]. 

Marginulina  buUata  Beuss,  plate  XY.  fig.  17.  Beuss,  1845-6, 
Yerst  l>5hnL  Ereide,  part  i  p.  29,  plate  xiii.  figs.  34^. — A 
dwarfed  and  much  curved  MargtmUina  glabra  d'O.  One  specimen ; 
UadEday. 

MarginuUna  WethereUii  Jones,  plate  XY.  fig.  18.  Jones,  1854, 
Morns'  Cat.  Brit.  Foss.,  2nd  edition,  p.  37. — This  common  and 
beautiful  form  shows  great  variety  of  sculpture — ^indeed,  so  much  so, 
that  amon^  no  more  than  one  nundred  individuals  we  are  able  to 
pick  out  nine  or  ten  different  omam^itations.  Some  of  these  are 
smooth,  with  a  transverse  rib  or  limbate  thiok^iing  at  the  junction 
of  each  chamber;  others  are  like  the  last,  but  with  scattered 
tuberdes  on  the  chambers ;  others  with  tubercles  dosdv  packed  on 
the  coiled  part  of  the  shell,  the  upper  part  having  plam  limbate 
sutures  or  transverse  ribs ;  a  fourth  variety,  in  which  the  transverse 
ribs  altemate  with  bands  of  tuberdes ;  a  fifth  has  the  ribs  them- 
sdves  broken  up  into  tubercles  and  irr^lar  bosses,  the  body  of 
t^  chambers  remaining  smooth ;  a  sixth  is  tubercdate  but  with 
no  sutural  ribs ;  a  seventh  has  the  sutural  tubercles  dongate,  and 
80  gradually  forming  lon^tudinal  ribs ;  and  lastly,  tiiere  are  speci- 
mens like  our  figure,  which  has  its  early  chambsrs  longitudinally 

*  Bee  also  Earrer,  SB.  K.  Akad.  Wiss.  Wien,  xUv.  (1861)  pL  i.  fig.  5. 
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ribbed,  and  its  upper  chambers  decorated  with  minute  prickles  and 
burs.  In  transrerse  section  all  specimens  vary  irom  nearly  circular 
to  a  long  oval ;  and  many  of  them  have  a  more  or  less  serrated  keeL 
Bemarting  all  these  differences,  we  cannot  refirain  from  calling 
the  student's  attention  to  the  undermentioned  figures  as  a  few  of 
the  forms  shown  under  different  names.  All  these  we  prefer  to 
regard  as  belonging  to  this  variety,  for  we  can  closely  match  them 
amongst  the  specimens  collected  by  us  from  the  PiocadiUy  cli^. 

CristeHaria  decorata  Beuss,  Z.  d.  geol.  Gres.,  1855,  vii.  plate  viii. 
fig.  10;  plate  ix.  fig.  2.  Marginulina  fragraria;  M.  {Crist,) 
aspervla^  G.  eumulieostcUa  Gumliel,  Abh.  k.  Jul  Wiss.  Wien,  1868, 
X.  plate  L  figs.  58,  65,  67.  C.  ar&uaia  VM. ;  C.  gladius  Phil. ; 
G.fragraria  Gumb.,  Von  Hantken,  Mitth.  L  ung.  geoL  Anai, 
1875,  iv.  plate  v.  figs.  10  and  12;  plate  vi  figs.  J,  2,  and  3.— 
Sowerby,  in  Wetherell's  paper  (op.  cit.,  fig.  12),  figures  this  variety ; 
and  an  elongate  spedmeii  occurs  in  plate  cxiv.  fig.  14  of  Bradj's 
'  Challenger '  MonograpL  Although  it  was  mentioned  in  Morris's 
Catalogue  as  above  quoted,  its  relation  to  other  forms  was  first 
described  by  Parker  and  Jone8^1859,  Ann.  and  Mag.  Nat.  Hist., 
ser.  3,  iv.  p.  350.  This  is  very  common  in  both  clays  at  Piccadilly, 
and  also  occurs  at  Chelsea. 

Vaginulina  d'Orbigny  [1826]. 

Vaginulina  legumen  (Linn6)  var.,  plate  XV.  fig.  19a,  K 
Nautilus  legumen  Linne,  Syst.  l^at.,  12th  ed.,  p.  1164,  fig.  288. 
Test  smooth,  much  compressed,  of  six  rapidly  increasing  chambers. 
One  specimen ;  brown  clay. 

Cbisiellabia  Lamarck  [1816]. 

CristeUaria  obtorta  Terquem  and  Piette,  plate  XV.  fig.  20a,  b, 
Terquem,  1860-1,  M6m.  Acad.  Imp.  Metz,  xlii.  Ann.  p.  459, 
plate  vi.  fig.  20. — A  very  rare  form  of  Grisfellarta,  nearly  straight, 
recorded  by  Terquem  from  the  Lias  of  the  Department  Moselle. 
The  figure  referred  to  has  more  chambers  than  ours,  and  does  not 
show  any  trace  of  the  spiral ;  but  we  do  not  consider  it  necessary 
to  divide  them.    One  specimen ;  brown  day. 

GristeUaria  cremdula  (Fichtel  and  Moll),  plate  XV.  fig.  21. 
Nautilus  crepidulaFicihtel  and  Moll,  1803,  T^.  Microsc.,  p.  107, 
plate  xix.  figs.  g^.  —  An  elongate,  erect,  and  compressed  form, 
eminently  characteristic  of  Jurassic  deposite,  and  subject  to  great 
variety.    One  specimen;  brown  clay. 

Gristdlaria  acutauricularts  (Fichtel  and  Moll),  plate  XV. 
fig.  22a,  b.  Nautilus  acu^uricularis  Fichtel  and  Moll,  1803,  Test. 
Microsc.,  p.  102,  plate  xviii.  figs.  g-i. — A  small,  smooth  form,  well 
figured  in  Brady s  'Challenger'  Monograph,  plate  cxiv.  fig.  17. 
One  specimen ;  brown  clay. 
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CristeUaria  Ualica  (Defrance),  plate  XV.  fig.  23a,  i,  XVI. 
4a,  b. — Saracenaria  itaiica  Defirance,  1824,  Diet  Sci.  Nat.,  xxxii. 
p.  177  ;  xlvii  p.  344 ;  Atlas  Conchyl.,  plate  xiii.  fig.  6. — Elongate, 
erect,  and  triangular,  vdth  chambers  which  rapidly  widen.  Fig.  4, 
plate  XVI.  is  a  variety  of  this  form.    Brown  clay. 

Cristella/na  italica  (Defrance)  var.  spinulosa  nov.,  plate  XV. 
fig.  24a,  h\  25a-c. — In  1863,  Benss  figured  in  his  'Foram. 
Septarien-Thones  Offenbach,'  Sitz.  L  Ak.  Wiss.  Wien,  xlviiL 
pp.  49-53,  plate  iv.  figs.  44-9,  51-4,  and  plate  v.  figs.  60  and  61, 
several  varieties  of  GnstellariWy  all  referable  to  C.  italica.  Three 
of  these  (51,  52,  60)  are  very  closely  similar  to  our  specimens,  the 
difference  b^g  chiefly  in  the  ornamentation ;  and  on  this  account 
we  propose  to  call  them  var.  qnnidosa.  Similar  unomamented 
figures  occur  in  Von  Schlicht, '  Foram.  Septarienthones  Pietzpuhl,' 
4to,  Berlin,  1870,  plate  XIII.  figs.  19,  20,  23, 24,  25.  One  of  our 
figures  shows  a  two-chambered  form,  the  other  a  4-  or  5-chambered, 
the  first  two  being  indistinct ;  both  are  more  or  lees  covered  with 
short  spines,  and  the  larger  of  the  two  is  limbate  between  its 
chamb^  The  two  figured  specimens  are  all  that  are  known; 
from  the  brown  clay. 

CristeUaria  rotulata  (Lamarck)  var.,  plate  XVI.  fig.  3. 
LentictUites  rotvlata  Lamarck,  1804,  Ann.  du  Museum,  v.  p.  188, 
No.  3 ;  Tableau  Encycl.  et  Meth.,  plate  cocdxvi  fig.  5. — ^A  poor 
and  starved  example.  The  true  and  well-developed  form  can  be 
seen  in  many  papers,  esi>ecially  in  Vanden  Broeck's  memoir, 
Ann.  Soc.  Beige  Microsc.,  ii.  1876,  plate  iii.  fig.  1,  Black  clay, 
Piccadilly ;  also  at  Chelsea. 

CristeUaria  rotulata  (Lamarck)  ysx.flexuosa  nov.,  plate  XV. 
fig.  26ay  h. — We  have  not  previously  met  with  this  form.  It  appears 
to  be  a  variety  of  C.  rotulata,  and  may  be  described  as  follows : — 
A  wax-like  test,  greenish-grey  in  colour,  with  the  central  boss 
much  whiter  than  the  rest  of  the  shelL  Keel  obsolete  or  almost 
absent,  merely  defined  by  tint;  no  external  trace  of  septation,  the 
whole  surfiice  being  uniformly  smooth.  Strongly  waved  or  flexed 
in  the  line  of  growth,  giving  the  shell  a  contorted  appearance. 
One  specimen ;  black  clay. 

CristeUaria  inomata  d'Orbigny,  plate  XV.  fig.  27a,  b.  Bobtdina 
inomata  d'Orbigny,  1846,  For.  Tert.  Vienne,  p.  102,  plate  iv. 
figs.  25,  26. — Smootti,  the  septal  planes  showing  through  the  shell 
as  darker  lines.    Bare ;  from  the  black  cIot. 

CristeUaria  ctUtrata  (Uontfort),  plate  XV.  fig.  28a,  b.  Robvlus 
cuUratus  Montfort,  1808,  Conchyl  Syst.,  i.  p.  214,  54®  genre. — 
A  very  common  but  distinct  form,  being  keeled.  The  central  boss 
passes  from  circular  to  polygonal,  as  shown  in  our  figure.  This 
IS  a  rather  fine  example  compared  with  the  others  &om  our  wash- 
ings, and  there  is  apparently  a  chamber  missing,  which  we  have 
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indicated  by  a  dotted  line.  C,  cvltrata  has  often  been  well  figured, 
especially  by  Yanden  Broeck,  Ann.  8oc.  Beige  Micros.,  1876, 
ii.  plate  iii.  fig.  3,  and  by  Terrigi,  Atti  Accad.  Pont.  N.  Lincei, 
1880,  anno  xxxiiL  pi.  i.  fig.  12.  Black  clay ;  rare  in  the  brown ; 
also  at  Chelsea. 

CristeUaria  cuUrata  (Montfort),  yar.  spiendens  noY.,  plate  XV. 
fig.  29a,  b, — More  compressed  than  the  type ;  no  central  boss ; 
septa  Umbate,  ten  visible,  neat  and  Enrmmetrical ;  a  large  and 
showy  specimen.     One  example ;  from  tne  black  clay. 

CristeUaria  megahpolitana  Benss,  plate  XV .  fig.  30a,  b.  Benss, 
1855,  Zeitschr  d.  geol.  Ges.,  Bd.  vii.  p.  267,  plate  ix.  fig.  5.— In 
1860,  Bomemann  fignred  in  Z.  d.  geol.  Ges.,  Bd.  xii.  plate  vi. 
fi^.  2,  Robviina  magdeburgica  (=  Nonionina  magaeburgica 
Philippi),  a  form  with  spreading  septal  ribs,  similar  in  every  respect 
to  Benss's  megalopolitana.  On  reference  to  Philippi's  original 
fignre  (*  Palaeontographica,'  1846-51,  Bd.  L  Tab.  x*.  fig.  2n,  we 
find  the  septal  ribs  of  his  form  to  be  regular  and  parallel-sided,  and 
not  tapering,  hence  we  consider  that  Bomemann's  figure  cannot  be 
acc^ted  as  the  form  intended  by  Philippi,  bnt  must  be  referred 
to  Keuss's  figure.  The  classificatory  value  of  varying  external 
ornament  must  be  accepted  as  of  some  importance  in  these  minor 
divisions.  We  therefore  prefer  to  use  Keuss's  name,  which  has 
priority  over  Bomemann's.    One  specimen ;  black  clay. 

Sub-family  Polymobphinin^ 
PoLYMOBPHiNA  d'Orbiguy  [1826]. 

Pdymorphina  gibba  d'Orbigny,  plate  XVL  fig.  5.  Pdymor- 
phina  (ghbuUna)  gibba  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  viL 
p.  266,  No.  20,  modele.  No.  63.--Subrotundate,  septal  lines 
merely  traced  upon  the  surface.  In  our  specimen  the  aperture  is 
a  Uttle  on  one  side.    Onlv  one  specimen ;  black  day. 

Polymorphina  gutta  d'Orbigny,  plate  XVI.  fig.  6.  P.  (Pyrula) 
gvMa  d^Orbigny,  1826,  Ann.  Bci.  Nat,  vii.  p.  267,  No.  28,  plate 
xii.  fig.  5-6,  modele.  No.  30. — Amount  the  forms  obtamed  occurs 
a  shell  which  has  been  broken  in  half  m  its  whole  length,  exposing 
the  arrangement  of  the  interior.  We  have  no  hesitation  in  record- 
ing it  as  above,  but  unfortunately  can  only  figure  it  in  outline. 
Brown  clay. 

UviGERiNA  d'Orbigny  [1826]. 

Uvigerina  asperda  Czjzek,  plate  XVI.  fig.  7.  Cgzek,  1848, 
Haidinger's  Nat.  Abh.,  ii.  p.  146^  plate  xiiL  fig.  14. — The  prickles 
on  this  form  appear  to  be  minute  sharply  pointed  granules,  very 
closely  packed  together.    Very  abundant  in  both  clays. 
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Family  Globigbrinidje. 

Qlobigerina  d'Orbigny  [1826]. 

Olohigerina    hdloides    d'Orbigny,    plate    XVI.  fig.    8a,  h, 

D'Orbigny,  1826,  Ann.  Sci.  Nat.,  vii.  p.  277,  No.   1;  modeles, 

Noe.  71  and  76. — Small  but  very  perfect  specimens.     Abundant  in 

the  brown  clay;  not  so  common  in  the  black. 

Orbuuna  d'Orbigny  [1839]. 

Orhdina  universa  d'Orbignjr,  plate  XVI.  fig.  9.  D'Orbigny, 
1839,  Foram.  Cuba,  p.  3,  plate  i.  fig.  1.— Of  this  interesting  form 
we  have  only  found  one  individual.  It  has  been  recorded  from 
Sheppey  by  Mr.  Shrubsole.  It  is  not  unlikely  that,  from  its 
minute  size,  this  is  frequently  overlooked.    Brown  clay. 

PuLLENiA  Parker  and  Jones  [1862]. 

PitUema  ^hseroidea  (d'Orbigny),  plate  XVI.  fig.  10a,  b. 
Nonionina  smhsBroides  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vii. 
p.  293,  No.  1.;  module,  No.  43.— Only  this  smgle  specimen  met 
with ;  black  clay. 

Family  Eotalidjb. 
Sub-femily  Eotalin-e. 

DisooRBiNA  Parker  and  Jones  [1862]. 

Discorbina  rosacea  (d'Orbigny),  ^late  XVI.  fig.  11a,  6.  Rotalia 
rosacea  d'Orbigny,  1826,  Ann.  Sci.  Nat.,  vii.  p.  273,  No.  15; 
modele,  No.  39. — Not  uncommon  in  our  washings,  and  with  the 
radiate  limbation  very  distinct.  Our  specimens  correspond  closely 
with  Williamson's  figure  in  ^  Becent  Foram.  Great  Britain,'  Bay 
Society,  1858,  plate  iv.  figs.  109-111.    In  both  clays,  but  rare. 

Tbunoatulina  d'Orbigny  [1826]. 

Tmncaivlina  lobatula  (Walker  and  Jacob),  plate  XVI. 
fig.  12a -^.  Nautilus  Idbatulus  Walker  and  Jacob,  1798,  Adams' 
^says,  Kannmacher's  edit.,  p.  642,  plate  xiv.  fig.  36. — Characteristic 
specimens  of  this  variable  form.    Bare ;  black  clay ;  also  at  Chelsea. 

Trtmcatviina  refulgens  (Montfort),  plate  XVI.  fig.  13a-c. 
Ctbiddes  refulgens  Montfort,  1808,  Conchyl.  Sysi,  i.  p.  122, 
3 1*  genre. — Our  figure  closely  corresponds  with  d'Chrbigny's  module 
No.  77.    Bare;  brown  day;  also  at  Chelsea. 

Planorbulina  d'Orbigny  [1826]. 

Planorhulina  ammonoides  (Beuss),  plate  XVI.  fig.  14a-{J. 
Botalina  ammonoides  Beuss,  1845,  Versi  Bohm.  Ereideform., 
pt.  1,  p.  36,  plate  viii  fig.  53 ;  plate  xiiL  fig.  66. — The  Planor- 
hdinsB  ofier  great  difficulties  in  grouping,  on  account  of  their 
variation.     PI,  ammonoides  may  be  described  as  having  rounded 
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chambers,  and  the  whole  shell  generally  imnmetrical  and  depressed, 
sometimes  concave  at  each  umbilicus.  Bare ;  in  the  brown  clay. 
Also  at  Ghels^SL 

PlanorbuUna  complanata  (Reuss)  var.,  plate  XVL  fig.  I5ar-c, 
Anoindlina  complanata  Beuss,  1851,  Haidinger's  Nat.  Abh.,  Bd. 
iv.  plate  iv.  fig.  3. — An  example  somewhat  nearer  our  form  was 
figured  and  described  by  Beuss  in  his  paper  on  '  Hils  und  Chiult/  * 
under  the  name  of  Bosalina  eompUmcda. 

PlanorbuUna  rotvJa  (d'Orbigny).  Woodcut,  fig.  155.  Anomor 
Una  rotula  d'Orbigny,  1846,  For. 
Tert.  Vienne,  p.  172,  plate  x.  figs. 
1 0, 1 1. — A  much  compressed,  many- 
chambered  variety;  in  our  speci- 
men the  septation  is  indistmct. 
One  specimen ;  brown  clay. 

Planorbtdina  Ungeriana  (d'Or- 
bigny) var.,  plate  XVI.  fig.  16a-c. 
Botalina    Ungeriana    d'Orbigny, 

1846,  Foram.  Tert.  Vienne,  p.  157,  plate  viii.  fig.  16.— Our 
specimen,  in  spite  of  its  ornamentation  of  riblets  on  the  spire,  agrees 
generally  with  d'Orbigny's  figure.  Bornemann  figures  in  *Sep- 
tarien-thon  Hermsdorf,'  Z.  d.  geol.  Ges.,  1855,  vii.,  plate  xvi.  fig.  5, 
a  form  in  which  the  ornamentation  appears  to  be  a  granulate 
boss.  We  have  the  normal  type,  but  ao  not  figure  it.  It  is  not 
rare  in  our  washings.     Brown  clay ;  also  at  Chelsea. 

PlanorbuUna  Haidingeri  (d'Orbigny)  var.,  plate  XVI. 
fi^.  17a,  b.  Botalina  Haidingeri  d'Orbigny,  1846,  For.  Tert. 
Vienne,  p.  154,  plate  viii.  figs.  9-11. — Sowerby,  in  Wetherell's 
paper  (op.  cit),  figures  this  small  Botaline,  and  describes  it,  with 
others,  as  Boidlia.  We  have  examined  our  specimens  carefully,  and 
have  come  to  the  conclusion  that  it  is  a  dwarfed  and 
poor  form,  and  may  be  safely  described  as  a  variety  of 
P.  Haidingeri.^  It  is  of  frequent  occurrence  in  the 
London  Clay,  but  in  our  washings  we  have  found  it 
only  in  the  black  bed. 

Anomalina,  sp.  Woodcut,  fig.  156.  Unfortunately 
broken  and  lost  after  this  drawing  was  made.  It  is 
near  Truncattdina  grosserugosa  GiimbeL     From  the  black  clay. 

PuLViNULiNA  Parker  and  Jones  [1862]. 

Pulvinvlina  repanda  (Fichtel  and  Moll),  plate  XVI.  fig. 
18  Or-c.  Nautilus  repandus  Fichtel  and  Moll,  1803,  Test.  Micr., 
p.  35,  plate  iii.  figs.  Or-d,    Bare ;  brown  clay ;  also  at  Chelsea. 

♦  8B.  K.  Akad.  Wias.  Wien,  xlvL  (1863)  p.  86,  pi.  xi.  fig.  3. 
t  See  also  Geologist,  vii.  (1864)  p.  87,  and  Catal.  Foss.  Foram.  Brit  Mue., 
1882,  pp.  21  and  90. 
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Pulvinulina  repanda  rPichtel  and  Moll)  Tar.  coneainerata 
Williamson,  plate  aVL  ng.  19  a-e.  Serpvia  eoncamerata 
Montagu,  Test.  Brit.,  Snppl.,  p.  160  (fde  Williamson).  BoUdina 
^^(^nierato  Williamson,  1858,  Becent.  For.  Gri  Brit.,  p.  52,  plate  iv. 
figs.  102-3. — A  limbate  variety  of  P.  repanda.    Bare;  brown  clay. 

Pvlvinvlina  Boueana  (d'Orbigny)  plate  XVI.  fig.  20a-o. 
Botalia  Boueana  d'Orbigny,  1846,  Foram.  Tert.  Vienne,  p.  152, 
plate  yii.  figs.  25-27. — A  much  ornamented  form,  having  a  delicate, 
thin  keel.  Extremely  abundant,  and  varied  in  its  ornamentation, 
in  the  black  clay,  and  not  met  with  in  the  brown. 

Pidvinvlina  Karsteni  (Keuss),  plate  XVI.  fig.  21  a-<j. 
Botalia  Karsteni  Beuss,  1855,  Z.  d.  geol.  Ges.,  vii.  p.  273,  plate 
ix.  fig.  6. — Bare ;  brown  clay. 

Pulvinulina  pwnctatula  (d'Orbigny)  varr.,  plate  XVI.  figs. 
22a-c  and  23a-c.  Botalia  punctattUa  d'Orbigny,  1826,  Tabl. 
Method.,  p.  273,  No.  25 ;  mod^es.  No.  12.  We  have  placed 
these  two  examples  together,  believing  them  to  be  varieties  of  the 
same  form.    From  the  brown  clay. 

Sub-&mily  Tinopobin^ 

TiNOPOBUS  Montfort  [1808]. 

Tinoporus  baouhtus  Montfort  (Carpenter),  plate  XVI.  fig.  24. 
Montfort,  1808,  Conchyl.  Syst.,  L  p.  146,  37®  genre.  Carpenter, 
1860,  PhiL  Trans.,  p.  557,  plates  xviii.  and  xix. — A  small  example 
of  this  form,  with  a  granular  surface,  occurred.  Our  specimen  is 
comparable  with  Dr.  Carpenter's  figure  in  Introd.  Foram.,  plate 
XV.  ng.  8.    One  only  found ;  black  clay. 

In  the  following  table  will  be  found  a  complete  list  of  all  the 
Foraminifera  at  present  known  to  occur  in  the  London  clay.  We 
have  noted  the  localities  and  the  authority  for  their  occurrence, 
and  have  given  our  Piccadilly  specimens  in  a  separate  column, 
noting  their  relative  abundance. 

The  following  books  and  memoirs  include  references  to  the 
Foraminifera  of  tne  London  d^ : — 

1834,  Wetherell,  T.  N.,  **  Olwervations  on  a  well  dug  on  the 
south  side  of  Hampstead  Heath "  [the  Foraminifera  figurol  and 
partly  described  by  J.  De  C.  Sowerby],  Trans.  GeoL  Soc.,  1834, 
ser.  2,  V.  p.  131,  plate  ix.  figs.  3-10  and  12-20. 

1864,  Jones,  T.  Eupert,  and  Parker,  W.  Kitchen,  "  On  the 
Foraminifera  of  the  London  Clay  [of  Middlesex  and  Surrey]," 
Geologist,  1864,  viL  pp.  85-88.  This  paper  deals  with  the 
nomenclature  of  Wetherell's  figures,  he  having  merely  indicated 
the  genera  and  gives  a  list  of  all  known  forms. 

1854,  Prestwich,  Joseph,  '*  On  the  Thickness  of  the  London 
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Clay;  on  the  Eelatiye  Position  of  Fossiliferous  Beds  of  Shenpey, 
Highgate,  Harwich,  Newnham,  Bogpor,  &c. ;  and  on  the  Probable 
Oocnrrence  of  the  Bagshot  Sands  in  the  Isle  of  Sh^pey/'  Qoart 
Joum.  Geol,  Soc.,  1854,  x.  pp.  401-19.  Lists  of  the  Forami- 
nifera  given  on  pp.  417  and  419. 

1872,  Whitaker,  William,  Memoirs  of  the  Geological  Surrey 
of  England  and  Wales,  yoL  iy.  The  Geology  of  the  London  Basin. 
8yo,  London,  1872.    List  of  Foraminifera  by  Jones  and  Parker. 

1878,  Shrubsole,  W.  H.,  "  On  the  New  Town-Well  at  Sheer- 
ness "  [with  a]  "  List  of  Fossils  fomid  in  the  London  Clay," 
Proc.  GeoL  Assoc.,  1876-8,  y.  pp.  355-62.  (No  authors'  names 
giyen  to  the  species.) 

1882,  Jones,  T.  Rnpert,  Catalogue  of  the  Fossil  Foraminifera 
in  the  Collecticm  of  the  British  Museum.    8yo,  London,  1882. 


The  following  arrangement  of  initial  letters  will  show  the 
localities  where  the  fosfflls  were  described  from  or  noticed  as 
occurring,  and  will  also  indicate  the  author  responsible. 

From  Mr.  Wetberell*s  collection  (described  in  detail  by  Jones 
and  Parker,  1864,  Geologist,  yii.  pp.  85-89) :  H.W.,  Hampstead 
Well ;  H.H.F.,  Hampstead,  Highgate,  and  Finchley. 

From  Messrs.  Jones  and  Parker's  collection  (Geologist,  op.  cit.)  : 
C.F.,  Copenhagen  Fields;  C.T.,  Chelsea,  bed  of  Thames;  C., 
Claphan^ ;  W.,  Wimbledon  Common. 

Mr.  Shrubsole's  collection  (Proc.  Geol.  Assoc.,  op.  cit.) :  S., 
Shepney. 

Messrs.  Sherbom  and  Chapnan's  collection :  Ch.,  Chelsea,  at 
the  foot  of  Stanley  Bailway  Bridge ;  the  Piccadilly  specimens 
appear  in  a  separate  column  at  the  end  of  the  table. 


yarietles. 


Localities  and  Authors. 


Forms  found  si 
Piccadilly. 


Bilooulina  depressa  d'Orb 

Spirolooulina  exoavata       

„  planulata      

lliliolina  (Triloculina)  oblonga  Mont 
„  „  trigonola     .. 


„  oommtinis  Desb. 

„  oiroularifl  Born 

(Quinqneloculina)  seminulam  Linn^ 
„  seoans  d*Orb.     . . 

„  triangularis  d'Orb. 

,,  bicomis 


W. 

s. 

s. 

C.P.,  w. 

8.,  Haveratock  Hill 

(Oat  For.   Brit 

Mus.,  p.  19). 


S 

S 

H.W.,H.ttP.,O.F., 
W. 

s. 


2,  new  to  London 

Clay. 
1,  new  to  London 

Clay. 

I. 
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Varieaes, 


Localities  and  Authors. 


Forms  found  at 
Hccadilly. 


Miliolina  (Qainqaeloculina)  Ferussaoii  d'Orb. 
„  „  agglutinans 

„  „  8p.  near  lyra  d'Orb. 


Coruuspira  in?olveiui . . 
Lituola  nauUloidea  Lamk. 
Trochammina  inoerta  d*Orb. 
Tcztulaiia  agglutinans  d'Orb. 

„         tnrriB  d'Orb.      .. 

„         abbreviata  d'Orb. 

„         carinata  d'Orb. . . 


„         sagittnla    .. 
„         difformis    .. 
„         variabilis   .. 
Vemeuilina  trioarinata  d'Orb. 


„  Muensteri      

Bigenerina  (Vnlvulina)  capreolua  d'Orb. 


B 

8. 

Haverstock       UiU 

(O.F.B.M.,  p.  19) 
S. 

O.F.,  C.T. 
H.W.,  C.F.,  w.,  a 
O.F.,O.T..W.,B. 
C.F. 
W. 
H.H.F.,  C.F.,  C.T., 

W. 
S. 

s. 

8. 


S. 
Oh. 


„         nodoearia 

G^dirina  pupoides  d'Orb 

Clavimna  (Vemeuilina)  communis  d'Orb.     . . 

Bui  imina  ovata  d'Orb 

„        pyrula 

„       pupoides  

„        variabillB 

„       afflniB  d'Orb 

Virp;ulina  squamosa 

Bolivina  punctata  d'Orb 

Gassidulina  subglobosa  Brady 

Lagena  globosa  Mont.       

n       UDYiB  Mont 

„      apiculata  Beuss 

„      Yulgaris  Will.,  v.  oxystoma  Beuss 

,.      aspera     

„      striata  d'Orb 

„      sulcata  W.  and  J 

„      melo        

„      marginata      

„      (Obliquina)  oyiformis  8.  and  0. 

Nodosaria  (G&ndulina)  glans 

n  »  abbreviata  Neug. 

„  „  obtusissima  Beuss 

n  «)  semioostata  8.  and  0. 

„  radioula  Linn^  . . 

„  humilis  Boem 

„  pyrula  d'Orb 

H  ovicula  d'Orb 

n  arundinea  Schw. 

„  longiscata  =  ?  arundinea . 

„  longisecta  =  ?  longiscata  . 

„  sol  uta  Beuss      ..     .. 


8. 

H.W.,  hVh.F.,  C.F. 

C.T.,  W. 
O.F.,  C.T.,  W. 

8. 
8. 
8. 

8. 

W 


C.F.,  O.T.,  W.,  8. 
C.F..O.T.,W.      .. 
O.F.,  O.T.,  W.,  8. 
O.F.,  O.T.,  W.,  8. 

Ch 

O.F.,  O.T.,  W. 
8. 

(?)  Havorstock  Hill 
(C.F.B.M.,  p.  20) 


1,  new  to  London 
CJlay. 

Very     abundant, 
new  to  L.  0. 

Not  rare. 
Abundant. 


1,  new  to  L.  0. 

Abundant. 

1,  new  to  L.  G. 

4. 

3. 

3,  new  to  L.  0. 

1,  new  to  L.  0. 

2. 
1. 


5,  new  sp. 

Not  rare,  new  to 

L.C. 
4,  new  to  L.  0. 
1,  new  sp. 
Bare. 
1. 


Bare. 


Very  rare. 


Digitized  by 


Google 


On  Microzoa,  dtc.    By  0.  D.  Sherhom  d  F.  Chapman.    761 


Varieties. 


Localities  ood  Authors. 


Forms  fonnd  at 
PiocadiUy. 


Nodosaria  ovulata  S.  and  0. 
„  snbomata  Beuss 
„  olavata  Costa  . . 
„  bispida  d'Orb.  . . 
„  hinuta  d'Orb.  . . 
„       Bpinosa  d'Orb.    . . 


Bcalaris       

rapbanos  Linn^ 

„        V.  Zippei  Beofls 

raphanistrum  Linn^  . . 


„  aCDnis  d'Orb. 

^  bacillom  Defr.    . . 

„  badeDensis  d'Orb. 

„  polygona  Beoss  . . 
Dentalina  commanis  d'Orb. 

„  „         ▼.  gattifera  d'Orb. 

„  elegans  d'Orb 


oonsobrina  d'Orb. 
panperata  d'Orb. 
obli^aa       . .     . . 
brevis  d'Orb. 
inomata  d'Orb.  .. 


Baobii  =  intermittens  Boem.* 

abnormifl  Beuss        

adolphina  d'Orb.      

spinnloBa  Mont        

acuta  d'Orb.      


„        aoioulaLamk.  ..     .. 
„        acntiooeta  Beoas 
„        multilineata  Bom.   . . 
„        obliqnestriata  Benss 
„        Tertebralis  Batsoh    . . 

Bhabdpgonimn  tricarinatom  d'Orb. 

Marginnlina  glabra 


iTtuua  d'Orb.  . 
bollata  Beusfl . 
similis  d'Orb.. 


B 

W. 

Islington  (G.F.B.M., 
p.  20) 

S. 

H.W.,  W.,  8. 

Uarerstook  Hill 
(C.F.B.M.,  p.  20) 

H.W.,C.F.,0.,W. 
(these  specimens 
include  N.  bacil- 
Inm,  N.  affinis, 
and  N.  baden- 
ensia) 

Ch...      !*.      ..      .. 
H.W.,  O.F..  C,  W. 

Oil 

H.W.,O.F.,O.T.,W. 
Haverstock       Hill 

(C.F.B.M.,  p.  20) 
H.W.,    O.F.,   O.T., 

W.,  Ch. 
C.F.,  0.,  W. 
C.F.,  a,  W.,  8. 
8. 

w. 


H.W. 

a  ..    *.'.    ..    .. 

H.W.,C.F.,0.,W., 
Ch. 

Quoted  by  Preet- 
wioh  as  occur- 
ring at  Copen- 
hagen Fields  in 
Q.J.G.8.,  vol.  X. 
p.  47. 

c.F.,a,w 

w. 


8. 
C.F.,  W. 


*  Noted  iu  Whitaker's  '  London  Bastn/  p.  696. 
chambers  we  refer  to  under  oar  description  of  N. 


Haverstock       Hill 
(C.F.B.M.,  p.  20) 


These  are  most  probably  the  two  single  spherical 
soluta  Beuss. 


Bare»new. 
1,  new  to  L.  C. 
1,  new  to  L.  C. 
2. 


Not  rare. 

Not  rare. 

Bare. 

New  to  L.  C. 

Etare. 


2. 


Fragments,  now  to 
L.O. 

1,  new  to  L.O. 
Very  abundant. 
Abundant 


1. 

2,  new  to  L.  C. 

1,  new  to  L.  C. 

2,  new  to  L.  C. 
1,  new  to  L.  C. 


1,  new  to  L.  C. 
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Yarietiee. 


Harginulina  Wetherellii  Jones 


Vflginiilina  legumen  (Linn^) 


„  linearis  Mont 

Gristellaria  obtorta  Tera 

„  orepidnla  F.  and  M 

„  acutanricnlaris  F.  and  M 

„  italicaDefr. 

„  „     Defr.  ▼.  spinnlosa  S.  and  0. 

„  rotulata  Lamk.       

„  „       ▼.  flexnosa  S.  and  0. 

„  inornata  d'Orb 

„  cassis  F  and  M 

„  cultrata  Montr.       

„  „       v.  splendens  8.  and  G.  . . 

n  megalopolitana  Beuss 

Polymorpbina  gibba  d'Orb 

„  gntta  d'Orb 

„  (Globulina)        ..     .« 


Uvigerina  pygmsBa     . .     . 
n        ssperula  Gzjzek 


Globigerina  bnlloides  d*Orb 

Orbnlina  nniveraa  d*Orb 

PoUenia  spbieroides  d'Orb 

Gymbalopora  Poeyi 

Disoorbina  rosacea  d'Orb 

„  globularis       

Truncatolina  lobatnla  W.  and  J 

„  reftdgens  Mont. 

Planorbnlina  ammonoides  Renss     

„  complanata  Benss       

„  rotnla  d'Orb 

„           Akneriana  d'Orb.  =  Puly.  Bone- 
ana  d'Orb.,  q.  v. 
,,  Ungerlana  d*Orb 


„           Haidingeri  d'Orb.  var. 
Anomalina,  sp 


Pulvinulina  repanda  F.  and  M 

»,  „       V.  ooncamemta  Will. 

„  Boueana  d'Orb 

>,         cleans  d'Orb        

,,  Miohrliniana  d'Orb 


Localities  and  Aothors. 


H.W.,H.H.F.,O.F., 
G.T.,  G.,W.,Cb., 

B. 
8. 

W. 

w.,8.  ;;  ..  .. 

H.W.,G.F.,S.      .. 

h.w.,h'h.f.,g.f., 

0.,  W.,  8.,  Gh. 

W. 

H.W.,H.H.F.,G.F., 
G.,  W.,  Gh. 


Quoted  bv  Prof. 
Prestwiob  as  oc- 
curring at  Gopen- 
bagen  Fields  in 
Q.J.G.S.,  voL  X. 
p.  417. 

8. 


W.,  8. 
8.    .. 
W. 
8. 
8.    .. 


8. 

H.H.F.,  Wm  8.,  Gh. 

Ch 

C.T.,  W.,  8.,  Gh.  .. 


H.W. 

H.W..  H.H.F., 
C.F.?  G.T.,  G., 
W.,  8.,  Gh. 

H.W.,  G.F.  ?  G.T., 
W.,8. 


Ch. 
Ch. 

(H.W.)  .. 
G.T.,  W. 
W. 


Forms  foood  at 
Piccadilly. 


Very  abundant 


1,  new  to  L.  C. 

1,  new  to  L.  G. 
1. 

1,  new  to  L.  G. 
2. 

2,  new  var. 
1. 

1,  new  var. 
Bare,  new  to  L.  G. 

Very  abundant. 

1,  new  var. 
1,  new  to  L.  G. 
1,  new  to  L.  G. 
1,  new  to  L.  G. 


Abundant,  new  to 

L.G. 
Abundant. 
1. 


Rare. 

Rare. 

Rare,  new  to  L.  G. 

Rare. 

Rare,  new  to  L.  G. 

1,  new  to  L.  G. 


Not  rare,  also  var. 


Not  rare. 

Very  rare,  new  to 

L.G. 
Rare,  new  to  L.  G. 
Rare,  new  to  L.  G. 
Very  abundant. 


Digitized  by 


Google 


On  Miorozoa,  dtc.    By  C.  D,  Sherborn  dt  F.  Chapman.     763 


Yarieties. 

LocaliUes  and  AaUion. 

Fonns  fomid  at 
PlocadlUj. 

Pnlviniilma  Eanteni  Beofls     

„         panctatnla  d'Orb 

Botalia  Beocarii 

„      8oldanii 

~      orbionlaris  d'Orb.  . .      . . 

8. 
8. 
O.T.,  W. 

Very  rare,  new  to 

L.  0. 
Rare,  new  to  L.  0. 

Tinopoms  baonlatns  Montf.      

NonioDina  oommnnis         

„         umbilioatola     

Polystomella  Btriatopunctata 

8. 
8. 
8. 

1,  new  to  L.  0. 

In  addition  to  the  above  list  we  find  in  Professor  Prestwich's 
paper  on  "  The  Thickness  of  the  London  Clay,"  Q .J.G.8.,  x.  p.  417, 
mention  made  of  Bohvlina  from  Copenhagen  Fields  and  Haver- 
stock  Hill,  and  Bosalina  from  Higngate.  It  is  most  probable 
that  these  forms  have  been  included  in  Messrs.  Jones  and  Parker's 
lists,  under  the  genera  Criatellaria,  Planorbulina,  &c. 
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SUMMARY 

OF  OURBEMT  BE8BAB0UE8  RELATING  TO 

ZOOLOGY    AND    BOTANY 

(principally  Invertebrata  and  Gryptogamia)^ 

MICROSCOPY,   &c., 

INCLUDING  ORIGINAL  COMMUNICATIONS  FROM  FELLOWS  AND  OTHERS.- 


ZOOLOGY. 

A.    VEBTEBBATAi^Bmbryoloery,  Histology,  and  General. 

a.  Embryoloffy.f 

Oogenetic  Stadief4 — ^Dr.  L.  Will,  in  the  first  of  his  oogenetic 
studies,  deals  with  the  history  of  the  ovum  of  Golymbeies  fuscua. 

Treating  first  of  the  primordial  ovum  and  its  oonversion  into  a 
mnltioellnl^  ovarian  mass,  he  describes  the  former  as  similar  to  that 
of  other  animals  and  especially  of  Vertebrates ;  in  its  development, 
however,  it  exhibits  some  interesting  and  characteristic  peculiarities. 
The  nucleus  of  the  primordial  ovum  gives  rise  to  large  daughter-nuclei, 
and  these  become  the  nuclei  of  those  elements  which  are  ordinarily 
called  yolk-  or  nutrient-cells,  but  to  which  Dr.  Will  applies  the  term 
of  giant  epithelial  cells,  as  they  have  absolutely  nothing  to  do  with 
nourishment  or  with  yolk-formation.  They  pass  to  the  periphery  of 
the  egg,  but  not  in  such  a  way  as  to  form  a  closed  follicle  round  it ; 
they  rather  occupy  one  side  of  the  egg ;  the  large  ovarian  nucleus 
is  thus  pressed  towards  the  opposite  E^e  of  the  cell,  and  a  longi- 
tudinal axis  becomes  apparent  later  on.  Smaller  daughter-nuclei  are 
also  formed,  and  these  become  the  nuclei  of  the  true  epithelial  cells 
or  those  which  will,  later,  surround  the  egg  with  a  continuous  follicle. 
At  first  the  primordial  ovum  is  undoubtedly  a  single  cell,  but  on  the 
formation  of  daughter-nuclei  it  loses  its  unicellular  character,  and  at 
the  time  when  all  the  large  daughter-nuclei  are  formed  the  primitively 
unicellular  primordial  ovum  becomes  a  multicellular  ovarian  rudiment; 
the  true  ovum  is  formed  solely  by  a  single  cell  of  this  mass,  and  by 
the  one  which  contained  the  primitive  ovarian  nucleus,  and  which 

*  The  Society  are  not  intended  to  be  denoted  by  the  editorial  **  we,"  and  they 
do  not  hold  themBelves  responsible  for  the  views  of  the  authors  of  the  papers 
noted,  nor  for  any  claim  to  novelty  or  otherwise  made  by  them.  The  object  of 
this  part  of  the  Journal  is  to  present  a  summary  of  the  papers  as  actually  published, 
and  to  describe  and  illustrate  Instruments,  Apparatus,  &a,  which  aro  either  new 
or  have  not  been  previously  described  in  this  country. 

t  This  section  includes  not  onlv  papers  relating  to  Embryology  properly  so 
called,  but  also  thoso  dealing  with  processes  of  Evolution,  Development,  and 
Beproduction,  and  with  allied  subjects. 

X  Zeitachr.  f.  Wiss.  ZooL,  xliii.  (1886)  pp.  329-68  (2  pis.). 
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becomes  iticlosed  by  the  follicular  epitholinm ;  this  may  be  called 
the  follicular  ovum.  It  must  not,  as  it  ordinarily  is,  be  regarded  as 
equivalent  to  the  primordial  ovum,  but  as  forming  a  part  only  of  it ; 
it  is  the  primordial  ovum  after  the  loss  of  the  daughter-cells. 

The  history  of  the  ovarian  nucleus  is  next  entered  on ;  from  his 
observations  the  author  is  led  to  conclude  that  the  protoplasmic  body 
of  the  ovarian  cell  constantly  grows  in  a  centrifugal  direction  at  the 
cost  of  the  nucleus  ;  in  ColyirHyeUs  this  is  at  first  quite  regular,  for 
continuous  superficial  layers  of  the  nucleus  are  added  to  ^e  proto* 
plasmic  body  in  the  form  of  rings ;  later  on,  this  process  of  growth 
is  localized  in  certain  parts  of  tiie  periphery  of  the  nucleus,  and  in 
this  way  bays  and  buds  appear  on  its  surface.  As  the  process  goes 
on  these  become  more  and  more  irregular.  Towards  the  end  of  egg- 
formation  this  growth  gradually  ceases.  Looked  at  morphologically, 
these  phenomena  teach  us  that  there  is  no  "  dualism "  in  the  cell ; 
there  is  no  real  distinction  between  nucleus  and  cell-body ;  the  conclu- 
sion to  which  we  are  led  is  that  there  was  a  stage  in  which  the  whole 
cell  was  still  nucleus. 

The  history  of  the  protoplasmic  body  forms  the  subject  of  the 
last  division  of  this  essay.  It  is  at  first  quite  clear  and  achromatic, 
and  appears  to  be  exactly  similar  to  the  substance  of  the  nucleus ; 
with  increasing  age  it  becomes  chromatic;  later  on  it  becomes 
spotted  owing  to  the  formation  of  vitelline  elements,  which  are  all 
formed  in  and  by  the  egg  itself.  The  giant  and  smaller  epithelial 
cells  appear  to  be  the  homologues  of  the  cells  which,  in  the  male,  do 
not  atrophy,  but  form  the  spermatozoa.  In  the  female  they  have  no 
function,  but  are  only  of  historical  interest,  indicating,  as  they  seem 
to  do,  the  primitive  hermaphroditism  of  the  primordial  ovum. 

Embryology  of  Armadillos.* — ^It  is  a  belief  among  the  people  of 
South  America  that  armadillos  bring  forth  only  male  young.  Dr.  H.  v. 
Ihering  conmiunicates  the  results  of  some  important  observations  he 
has  made  on  this  and  other  points  in  the  history  of  development  of 
the  armadillo,  Fraopus  hyhridus.  He  states  that  all  the  foetuses 
taken  from  two  females  presented  the  external  characters  of  males 
only.  He  also  states  that  several  foetuses — six  or  more — are  inclosed 
in  a  single  chorion,  which  is  surrounded  by  as  many  zonary  placentae 
as  there  are  foetuses,  the  placentae  not,  however,  forming  peHect  zones. 
He  finds  that  the  ungual  phalanges  at  this  period  differ  entirely  from 
that  of  the  adult.  Instead  of  being  long  and  claw-shaped,  they  are 
wide  and  hoof-shaped,  with  a  trilobate  margin,  as  in  the  extinct  genus 
Oyptodon.  This  is  highly  interesting,  as  exhibiting  the  law  of 
acceleration  modifying  that  of  heredity.  The  sexual  characters  are 
probably  like  those  of  the  hyaenas,  in  that  the  female  foetus  has  a 
clitoris  so  large  as  to  give  her  a  close  resemblance  to  the  male. 

Post-embryonic  Development  of  Vitelline  Sac  of  Bird8.t — MM. 
Charbonnel-Salle  and  Fhisalix  had  their  attention  directed  to  the 

♦  Amer.  Natural.,  xx.  (1886)  pp.  667-8.    (Reported  by  Mr.  E.  D.  Cope  fnm 
« KoemoB.') 

t  Comptes  Rendus,  cii.  (18S6)  pp.  1496-8. 
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vitelline  sao  of  birds  by  happening  to  discover  in  the  peritoneal  cavity 
of  yonng  pigeons  a  soft  yeUowish  mass  which  appeared  to  be  a  foreign 
body.  In  the  pigeon  the  vitelline  pedicle  atrophies  before  birth, 
and  the  cord  undergoes  torsion,  and  soon  becomes  obliterated  ;  about 
a  month  after  the  young  leave  the  egg  the  pedicle  breaks  and  the 
sacs  become  free.  Later  on  it  forms  adhesions  with  the  viscera, 
becomes  enveloped  by  vessels  and  is  completely  absorbed.  In  the 
chick  and  the  duck  the  vitelline  pedicle  persists,  and  as  it  shortens  it 
draws  the  sac  with  it ;  the  latter  never  becomes  free ;  it  is  rapidly 
absorbed.  It  would  appear  that  the  absorption  of  yolk  is  most  active 
in  those  which  lead  a  free  life  on  leaving  the  e^g.  The  author  gives 
a  detailed  account  of  the  changes  which  occur  in  the  pigeon. 

Oyiposition  in  Phyllomedusa.* — Dr.  H.  v.  Ihering  finds  that 
Phyllomedusa  Iheringii  lays  its  eggs,  not  in  water,  but  on  the  over- 
hanging leaves ;  the  masses  of  eggs  are  wrapped  between  two  leaves, 
in  such  a  way  as  to  leave  an  opening  only  below.  He  thinks  that 
the  tailed  larvaa  drop  into  the  water ;  but  owing  to  the  drying  up  of 
the  leaves,  he  was  unable  to  follow  the  development  of  the  eggs. 
This  mode  of  oviposition  constitutes  a  passage  to  that  of  Hylodes,  in 
which  the  whole  development  takes  place  in  the  air. 

Mr.  G.  A.  Boulenger,  in  some  remarks  upon  Dr.  von  Ihering's 
note,  refers  to  the  arboreal  frog,  Chiromantia  rufescensy  belonging  to 
the  feunily  Banidaa,  which,  though  widely  remote  from  Phyllamedusa^ 
lays  its  eggs  in  a  similar  way.  Mr.  Boulenger  gives  a  useful 
synoptic  table,  showing  the  facts  known  as  to  the  mode  in  which  the 
Anura  deposit  or  protect  their  ofibpring. 

Influence  of  Variations  in  the  Physico-Chemical  Medium  on  the 
Development  of  Animals.t — ^M.  E.  Tung  gives  the  results  of 
numerous  experiments  made  by  him  upon  tadpoles  under  various 
conditions. 

The  fewer  tadpoles  there  are  in  a  given  quantity  of  water,  in 
otherwise  similar  conditions,  the  sooner  do  they  develope  into  young 
frogs.  Tadpoles  develope  more  quickly  in  a  shallow  and  wide  vessel 
of  water  thtui  in  a  narrower  and  deeper  vessel.  This  is  partly  due 
to  the  greater  aeration  of  the  water,  and  partly  to  the  less  distance 
to  be  traversed  in  order  to  reach  the  surface.  The  author  discusses 
the  influence  that  food  has  upon  the  sexuality  of  the  animal,  and 
after  citing  several  writers,  gives  his  opinion  that  unisexual  forms 
are  derivea  from  hermaphrodite  ancestors.  He  refers  to  the  various 
opinions  as  to  the  time  at  which  the  indifferent  genital  organ  of  the 
embryo  takes  on  its  male  or  female  character,  as  a  result  of  the 
development  of  the  one  kind  of  cell  and  the  disappearance  of  the 
opposite  kind  in  the  gonad.  As  a  rule,  in  a  given  number  of  eggs 
only  a  slightly  greater  percentage  of  females  are  developed,  but  this 
number  can  be  increased  by  feeding  the  tadpoles  with  meat,  and  still 
more  so  by  means  of  a  fish  diet. 

*  Ann.  and  Mag.  Nat  Hlat.,  xvii.  (1886)  pp.  461-4. 
t  Awh.  Sci.  Phys.  ot  Nat,  xiv.  (1885)  pp.  602-22. 
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In  sea-water  tadpoles  soon  die,  but  in  a  dilate  solution  (0*2  to  0*8 
per  cent)  of  the  salts  of  sea-water  development  will  take  place, 
tbongh  very  mnch  more  slowly  than  in  fresh  water.  By  the  prodnc- 
tion  of  artificial  waves,  development  can  be  procured  even  in  more 
concentrated  solutions. 

Development  of  Food-Fishes.* — ^Mr.  E.  E.  Prince  has  studied, 
and  reared  from  the  ova,  embryos  of  Oadus  merlangua,  Q,  mglefinus, 
G,  morrhiM,  Trigla  gumardiM,  Pleuronectes  flesus,  and  P.  limanda. 

With  the  exception  of  the  herring,  the  ova  of  the  principal  food- 
fishes  are  pelagic,  and  when  mature  are  almost  identical  in  appear- 
ance and  structure.  The  young  ovarian  ovum  is  more  or  lees  opaque, 
but  becomes  more  transparent  as  it  approaches  maturity;  it  tiien 
exhibits  the  following  structures :— (a)  A  homogeneous  yolk,  desti- 
tute of  lurge  globules,  except  in  T.  gumardus  ;  (6)  a  delicate  cortical 
film  of  protoplasm ;  (o)  a  space  or  breathing  chamber,  separating  the 
vitellus  from  (d)  the  external  capsule  or  yolk-sac.  This  capsule  is 
hyaline,  tough,  destitute  of  pores  or  stnations,  although  thin  and 
transparent ;  its  thickness  varies  in  different  species ;  it  is  pierced 
by  one  aperture,  having  an  hourglass  shape.  These  pelagic  ova 
show  no  tendency  to  adhere  together,  but  float  freely  and  separately ; 
in  still  water  they  may  congregate  in  masses.  If  no  spermatozoa 
come  near  them,  they  become  opaque  and  sink ;  the  entrance  of 
spermatozoa  has  never  been  seen,  but  one  is  probably  sufiioienty  and 
enters  the  micropyle. 

The  **  blastodisc "  is  formed  on  the  pole  of  the  egg  which  is 
carried  downwards,  contrary,  therefore,  to  what  happens  in  am- 
phibian ova ;  the  vitellus  revolves  freely  in  the  **  yolknsac  "  so  that  the 
blastodisc  can  always  regain  its  ventral  position  when  disturbed. 
Segmentation  goes  on  in  such  a  way  that  more  or  less  irregular  cells 
are  produced ;  this  is  not  confined  to  the  blastodisc,  but  new  cells 
are  formed  apparently  in  the  periblast,  which  then  become  added  to 
the  disc.  The  exact  mode  of  development  of  the  blastodermic  rim  is 
uncertain ;  a  thickening  of  this  rim  is  produced  corresponding  to  a 
radius  of  the  blastodisc;  this  thickening  is  the  rudiment  of  the 
embryo.  In  the  formation  of  the  nerve-cord,  no  trace  is  found  of  a 
medidlary  groove  or  growing- in  of  the  corneous  layer  as  described  by 
Galberla,  but  a  fissure  appears  later  on  by  dehiscence.  The  noto- 
chord  has  been  formed  from  hypoblast,  and  now  becomes  detached ; 
posteriorly  it  is  continuous  with  an  undifferentiated  mass  of  cells. 
Close  on  each  side  of  the  notochord  are  the  mesoblast  cells.  The 
cephalic  end  of  the  embryo  is  fixed,  bnt  the  caudal  end  advances  with 
the  blastoderm.  The  tail  lies  sideways  on  the  yolk,  and  continues  in 
this  state  of  torsion  till  the  embryo  is  free. 

Nothing  particular  is  noticed  about  the  development  of  sense- 
organs,  which,  as  is  well-known,  appear  as  solid  instead  of  as  hollow, 
outgrowths.  The  notochord  is  surrounded  by  a  cuticular  sheath, 
secreted  by  the  outermost  cells ;  round  this  a  mesoblastic  sheath  is 

*  Ann.  and  Mag.  Nat.  Hist.,  xvii.  (188G)  pp.  443>C1. 
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deposited,  which  probably  consists  only  of  tnembrana  elastica  interna, 
though  a  meinhrana  limitam  externa  may  sometimes  be  present.  The 
pectoral  fins  appear  early,  as  a  fold  of  epiblast  into  which  mesoblast 
protnules. 

The  paper  concludes  with  certain  diagnostic  features  and  details, 
by  which  the  ova  of  various  food-fishes  can  be  distinguished — such 
as  size,  shape,  character  of  capsule,  <&c.  In  the  embryos  the  pig- 
mentation has  some  diagnostic  value ;  the  most  favourable  conditions 
for  hatching  the  eggs,  such  as  temperature,  the  chemical  purity  of  the 
water,  and  so  on,  are  given.  The  author  draws  this  conclusion  from 
his  study  of  the  development  of  fishes,  '*  that  the  Toleostei  embryo- 
logically,  as  also  morphologically,  are  a  highly  specialized  group, 
and  are  too  far  removed  from  the  primitive  or  protichthyoid  type  to 
yield  much  material  for  broad  generalizations."  Though  Teleostean 
embryology  has  not  the  interest  possessed  by  Selachian  development, 
it  is  nevertheless  of  very  great  practical  importance. 

Biology  of  the  Trout.*— Dr.  D.  Barfurth  has  investigated  some 
of  the  reproductive  relations  of  the  trout,  especially  in  regard  to 
sterility  and  degeneration. 

The  sUrility  of  the  trout  is  temporary, — By  careful  observation 
he  has  been  able  to  demonstrate  that  the  majority  of  sterile  specimens 
become  mature  by  the  next  spawning-time,  though  some  forms  require 
at  least  two  years  to  become  ripe  for  spawning.  The  sterility,  though 
temporary,  may  extend  over  two  spawning  periods. 

The  most  important  cause  of  this  temporary  sterility  is  the  pre- 
vention of  spawning.  When  the  ripe  elements  are  not  liberated, 
for  various  reasons,  e.g.  want  of  suitable  depositing  ground,  un- 
favourable temperature,  nutrition,  &c.,  degeneration  and  reabsorption 
set  in  with  the  result  that  hypertrophied  organs  become  sterile.  If 
the  reproductive  products  are  retained  for  several  spawning  periods 
successively,  the  organs  begin  to  exhibit  a  connective-tissue  degener- 
ation, and  a  permanent  sterility  may  ensue.  The  absorption  of  the 
unexpelled  reproductive  elements  is  preceded  by  simple  dissolution,  or 
by  fatty  and  mucous  degeneration.  The  white  blood-corpuscles  do 
not  seem  to  play  any,  or  at  least  no  important  part  in  the  absorption ; 
their  appearance  is  merely  a  secondary  accompaniment. 

The  degeneration  of  the  elements  is  next  described  in  detail. 
Even  in  normal  conditions  a  follicular  degeneration  occurs  in  the 
ovary  of  the  trout.  The  granulosa  cells  proliferate  and  perhaps 
enlarge,  while  the  yolk  exhibits  fatty  degeneration.  The  formation 
of  new  reproductive  elements  is  affected  by  the  necessary  absorption 
of  older  unexpelled  eggs  and  sperms,  and  advances  in  proportion  to 
the  progress  of  the  latter  process.  The  evil  influence  of  the  hindered 
spawning  is  not  confined  to  modifying  the  ovary,  for  it  has  been 
proved  further  that  the  mature  elements  afterwards  produced  result 
in  degenerate  organisms ;  the  fertilized  ova  of  such  pond-trout  pro- 
duced relatively  weak  forms.  The  value  of  the  research  is  increased 
by  a  wide  survey  of  relative  literature. 

♦  Arch.  f.  Mikr.  Anat.,  xxvii.  (1886)  pp.  128-78  (2  pis.). 
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Physiologioal  SelectioiL* — Mr.  O.  J.  Bonumes  finds  oertain  diffi- 
culties in  regarding  natnnJ  selection  as  a  theory  for  the  origin  of 
species,  as  it  is  rather  a  theory  of  the  origin  of  adaptive  strnotnres. 
He  proposes  to  replace  it  by  what  he  calls  physiological  selection,  or 
segregation  of  the  fit.  His  view  is  based  on  the  extreme  sensitive- 
ness of  the  reprodnctiye  system  to  small  changes  in  the  conditions  of 
life,  and  he  thinks  that  variations  in  the  direction  of  greater  or  less 
sterility  mnst  frequently  occnr  in  wild  species.  If  the  variation  be 
snch  that  the  reproductive  system,  while  showing  some  degree  of 
sterility  with  the  parent  form,  continues  to  be  fertile  witUn  the 
limits  of  the  varietal  form,  the  variation  would  neither  be  swamped 
by  intercrossing,  nor  die  out  on  account  of  sterility.  When  a  varia- 
tion of  this  kml  occurs  the  physiological  barrier  must  divide  the 
species  into  two  parts.  The  author,  in  fine,  re^rds  mutual  sterility 
not  as  one  of  the  effects  of  specific  differentiation,  but  as  the  cause 
©fit. 

"  F.  J.  B  "  in  the  *  AthenfiBum  *  f  points  out  that  naturalists  have 
long  recognised  that  there  are  "morphological''  and  "physiologi- 
cal" species.  The  former  have  their  origin  in  men's  minds,  tho 
latter  in  a  series  of  changes  sufficient  to  affect  the  internal  as  well  as 
the  external  organs  of  a  group  of  allied  individuals.  The  "  physio- 
logical selection  "  of  morphological  species  is  a  confusion  of  ideas ; 
that  of  physiological  species  a  rodundaiicy  of  terms. 

7.  OeneraL^ 

Ancestry  of  the  Cliordata.§— Mr.  W.  Bateson,  in  an  essay  on 
this  subject,  commences  by  discussing  the  segmentation  of  Amphioxus 
and  the  vertebrates  as  compared  with  that  of  annelids;  this  is  a 
phenomenon  that  has  been  insisted  on  as  proving  the  genetic  affinity 
of  the  two  groups ;  when  it  is  investigated,  however,  we  find  that 
greater  or  less  repetition  of  various  structures  is  one  of  the  chief 
motors  in  the  composition  of  animal  forms,  that  one  or  many  organs 
may  be  affected,  and  that  this  repetition  may  be  at  first  irregular, 
culminate  in  regularity,  and  again  vary,  llie  fieict  that  the  gonads  are 
so  often  repeat^,  tends  to  show  that  the  repetition  first  arose  in  adult 
life ;  even  at  this  present  epoch,  many  repetitions  still  appear  at  a 
late  period  only. 

In  the  Ghordata  it  is  to  bo  noted  that  the  mesoblastic  plates  are  at 
first  unbroken,  the  medullary  plate  has  no  transverse  divisions,  and . 
the  excretory  ducts  are  single  tubes  with  single  openings.  Further,  it 
is  important  to  observe  that  of  the  characteristic  organs  of  tho 
Chordata,  the  notochord  is  always  unsegmented,  while  it  is  almost  the 
earliest  organ  formed;  the  medullary  plate  docs  not  exhibit  any 
serial  repetition  till  the  peripheral  nerves  arise,  and  in  Amphioxus 

♦  Joum.  Linn.  Soo,  Lond.,  xix.  (1886)  pp.  837-iH.. 
t  No.  3069  (Au^.  21, 1886)  pp.  242-3. 

X  This  seotion  is  limited  to  papers  which,  while  relating  to  Vertebrata, 
have  a  direct  or  indirect  bearing  on  Invertebrata  also. 
§  Quart.  Joum.  Micr.  Sci.,  xxvi.  (1886)  pp.  535-72. 
Ser.  2.— Vol.  VI.  3  R 
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and  the  Marsipobranohs  the  repetition  is  not  regular  and  opposite. 
The  gill-slits  are,  by  their  nature,  repeated  structures,  but  as  they, 
and  h  fortiori  their  repetition,  arose  within  the  limits  of  the  Chordate 
group  this  fact  does  not  weigh  against  Mr.  Bateson's  theory  that  the 
primitire  members  of  it  were  unsegmented. 

The  author  next  discusses  the  Enteropneusta  as  members  of  the 
Ghordata,  and  points  out  that  the  three  features  which  distinguish 
the  Ghordata  from  other  animals  are  present  in  Balanoglo$8U8  ;  the 
central  nervous  system  arises  by  longitudinal  delamination  from  the 
skin  in  the  dorsal  middle  line,  there  is  a  hypoblastic  notochord  at 
the  anterior  end,  and  the  gill-sHts  are  formed  as  regular  fusions  and 
perforations  of  ihe  body-wall  and  gut  from  before  backwards.  Mr. 
Bateson  objects  to  the  suggestion  that  the  lancelet  and  the  Marsipo- 
branohs are  degraded  forms,  and  points  out  that  in  Ascidians  the 
change,  though  well-marked,  is  not  a  deviation  frpm  a  segmented  to  a 
less  segmented  form. 

It  seems  certain  that  the  primitiye  Ghordata  were  of  aquatic 
habit,  led  a  free  life,  and  possibly  burrowed ;  the  mouth  had  primi- 
tively a  ventral  direction,  the  skm  was  ciliated ;  the  nervous  system 
of  B{Uanoglo88uSj  Amphioxua^  the  lampreys,  and  Myxine  form  a  gradu- 
ated series  leading  up  to  the  conditions  found  in  higher  vertebrates, 
and  showing  the  evolution  of  the  system  from  a  solid  cord  in  the 
skin  to  a  close  tube  whose  waUs  give  off  a  series  of  "  segmental " 
nerves. 

As  to  the  affinities  of  the  Ghordata,  we  can  only  say,  as  regards 
the  Echinodermata,  that  Tomaria  is  practically  identical  with  Bipin- 
naria  ;  it  is  still  a  matter  for  inquiry  whether  the  resemblances  to  the 
Nemertinea  are  indications  of  genetic  affinity.  The  relations  of  the 
Ghordata  inter  se  may  be  shown  by  the  following  table : — 

Gyclostomata  Protognathostomata 

I I       (of  Balfour) 


Enteropneusta 


?  Nomertines 


Gephalochordata 


Tunicata 


Form  with  one  gill-slit, 
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B.    JmN  y  jskTEBRATA. 

Marine  Paima  of  the  South-west  of  Ireland.* —The  first  report 
of  the  Committee  to  inyestigate  the  faona  of  the  hundred  fathom  line 
off  the  south-west  coast  of  Irehuid  has  heen  puhlished.  Dredgings 
were  made  at  thirteen  stations.  Of  the  Foraminifera  sixteen  species 
are  new  to  the  British  fauna;  Halcampa  arenacea  and  Chitonadia 
expanaa  are  new  species  of  MaUcozoa ;  Ophioihrix  luetkeni  was  found 
to  he  a  characteristic  of  the  deeper  water* 

One  hundred  and  thirty-three  species  of  Mollusoa  have  as  yet 
been  identified.  Of  the  Ostracoda  found,  Kirtke  glaciali$  has  not 
been  preyionsly  recorded  as  recent. 

Ectoparasites  oftheOills  of  Oammarus  pulex.t— The  first  ecto- 
parasite from  the  gills  of  Oammarus  puleXy  described  by  Dr.  L.  Plate, 
is  Dendrocametes  paradoxus.  The  transparent  cuticle  has  generally, 
though  not  always,  a  double  contour.  The  body  substance  is  not 
distinguishable  into  a  cuticle  and  a  medullary  substance.  In  addition 
to  the  granules  which  are  found  in  all  AcinetiB,  there  are  granules 
which  vary  greatly  in  number  and  size,  and  are  distinguishable  from 
the  fat-like  grains  by  the  deep  stain  which  they  take  with  safranin. 
The  author  calls  them  "  Tinkturkorper."  They  do  not  blacken  with 
osmium.  Their  origin  and  functions  are  still  unknown.  In  addition 
to  these  there  may  be  yellowish-brown  or  green  granules.  With 
regard  to  the  number  of  arms  or  suckers  the  author  states  that  in 
several  hundred  specimens  he  neyer  found  more  than  four,  and 
that  these  always  stand  in  quite  definite  relation  to  one  another, 
and  to  the  contractile  yacuoles.  The  arms  are  not  quite  sti£^  but  can 
be  withdrawn  into  the  parenchyma  of  the  body.  There  is  an  axial 
canal  in  the  arms  which  can  sdways  be  made  out  in  well-preserved 
specimens.  From  the  contractile  vacuole  there  is  given  off  a  delicate 
canal  which  opens  on  the  surfSeu^e  of  the  body.  The  nucleus  is  ovi- 
form or  oval ;  there  is  a  distinct  nuclear  membrane,  and  the  nucleus 
itself  is  finely  or  coarsely  granular.  After  describing  the  reproduc- 
tion of  the  so-called  embryos,  and  the  mode  of  conjugation,  the  author 
discusses  the  relation  of  D.  paradoxus  to  the  otiber  Acinetidie,  and 
suggests  the  division  of  the  class  into  two  groups,  which  he  calls 
Fasciculifera  and  Badiformia;  the  former  contains  Ophryodendron 
and  Dendrooometes ;  the  latter  SpliserophryOy  Podophrya^  Acineta^ 
Dendrosoma,  and  UmuLa,  Beproduction  is  effected  solely  by  the  for- 
mation of  internal  buds.  This  is  preceded  by  the  elongation  and 
fibrous  differentiation  of  the  nucleus,  which  is  followed  by  the  for- 
mation of  a  second  contractile  vacuole.  Part  of  the  surface  is  invagi- 
nated  to  form  a  fiask-shaped  cavity,  which  closes  later  on.  This 
developes  four  equatoriid  bands  of  cilia.  The  lower  surface 
bulges  out  in  the  form  of  a  broad  knob,  and,  after  the  complete 
division  of  the  nucleus  it  separates  completely  from  the  parent 
organism. 

•  Proo.  B.  Irish  Acad.,  iv.  (1886)  pp.  599-638. 

t  Zeltachr.  f.  Wiss.  Zool.,  xlUi.  (1886)  pp.  175-241  (2  pis.). 
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The  next  fonn  examined  is  Spirochona  gemtniparOf  wliidi  has  been 
carefully  studied  by  Hertwig.  Some  additions  to  our  knowledge  are 
made,  especial  attention  being  given  to  the  conjugation  of  this  species. 

Lagenophrys  ampulla  is  a  Vorticelline  which  does  not  appear  to 
have  been  studied  since  it  was  described  by  Stein.  There  is  no 
specially  differentiated  cortical  layer,  but  the  protoplasm  of  fresh 
specimens  exhibits  very  lively  stroMuning  movements,  which  cease  if 
the  animal  is  kept  under  unfavourable  conditions.  Two  parts  are  to  be 
distinguished  in  the  oesophagus,  which  are  separated  from  one  another 
by  a  constriction  which  varies  in  width  at  various  times.  Just  in 
front  of  the  left  wall  of  the  anterior  portion  there  is  a  long  seta  which 
appears  to  serve  as  a  tactile  organ.  The  sausagenshaped  nucleus  is, 
as  a  lule,  finely  granulated,  but  contains  sometimes  a  number  of 
nucleoli.  A  spindle-shaped  or  rounded  nucleolus  is  always  attached 
to  it,  but  is  not  constant  in  position.  The  species  is  only  produced 
by  a  process  of  fission,  which  has  been  accurately  described  by  Stein. 

In  his  fourth  chapter  the  author  discusses  the  essential  nature  of 
conjugation,  and  the  significance  of  the  nucleoli  in  the  ciliated  Infu- 
sorians.  There  are  a  great  number  of  variations  in  the  phenomena  of 
conjugation,  and  it  is  as  yet  impossible  to  say  why,  in  one  Infusorian 
the  nucleus  breaks  up,  and  in  another  is  wholly  or  partially  retained. 
The  object  of  conjugation  appears  to  be  the  restoration  of  the  balance 
between  the  cyto-  and  nucleo-idioplasm.  This  is  effected  by  the 
respective  changes  which  take  place  between  two  individual  infuso- 
rians.  In  many  cases  only  those  ciliates  conjugate  which  have  not 
attained  the  normal  size.  It  is  conceivable  that  while,  during  re- 
peated divisions,  the  cytoplasm  may  be  sufficiently  well  nourished, 
nucleo-idioplasm  may  be  insufficiently  so.  There  are  observations 
which  support  the  supposition  that  the  idioplasm  of  the  cell  may  pass 
over  into  uiat  of  the  nucleus.  The  hypothesis  suggested  explains  why 
it  is  that  conjugation  periodically  alternates  with  division,  and  why  the 
nucleus  undergoes  such  deep-seated  changes.  Conjugation  appears, 
in  a  very  striking  way,  to  be  epidemic,  or,  in  other  words,  to  affect  a 
large  number  of  individuals  at  the  same  time.  This  Ib  possibly  due 
to  a  sudden  alteration  in  their  external  relations. 

In  the  fifth  chapter  the  author  gives  an  account  of  Calidina 
parasitica^  with  remarks  on  the  Philodinaidad.  The  members  of  this 
group  differ  from  all  other  fresh-water  Rotifers  in  a  number  of 
characters,  and  ST  the  group  be  called  the  Aductifera,  and  the  rest  the 
Ductifera,  we  may  say  that  in  the  Aductifera  the  gonads  are  double 
and  consist  of  two  completely  closed  sacs  without  efferent  ducts.  In 
their  continuous  yolk-mass  there  are  a  number  of  ovarian  nuclei.  In 
the  Ductifera  the  generative  apparatus  is  single ;  there  is  a  special 
efferent  duct  opening  into  the  cloaca,  and  the  germinal  is  distinct 
from  the  vitelline  portion  of  the  ovary.  In  the  Aductifera  the  wheel- 
organ  has  still  the  primitive  form,  and  consists  of  two  ciliated  circlets 
placed  one  behind  the  other.  Dorsally  the  body  is  prolonged  into  a 
long  retractile  proboscis  which  is  provided  with  a  second  ciliary 
apparatus  at  its  anterior  end.  In  the  Ductifera  the  primitive  form  of 
the  wheel-organ  is  greatly  and  variously  modified  in  various  species ; 


Digitized  by 


Google 


ZOOLOGY  AND  BOTANY,   MTOBOSOOPY,   BTO.  773 

there  is  no  dorsal  proboscis.  The  Adnctifera  have  the  wall  of  their 
mid-  and  hind-gat  formed  by  a  syncytinm.  The  contractile  vesicle  is 
not  a  special  appendage  of  ihe  cloaca,  and  the  nenrons  system  has  no 
lateral  palps.  In  the  Dnctifera  the  enterio-wall-cells  are  polygonal 
and  have  a  membrane,  the  vesicle  is  a  special  appendage  of  tiie  cloaca, 
and  there  are  (except  in  Conochilus)  two  dorsal  and  two  lateral 
palps.    Male  Philodinaids  have  never  yet  been  fonnd. 

Two  distinct  species  of  Gregarines  are  to  be  found  in  the  intestine 
and  body-cavity  of  Ganmarus  ^idex.  They  are  both  Polycystids,  and 
have  throe  distinct  body-regions. 

MoUuBca. 

Pertilisation  in  Arion.* — Continuing  his  researches  on  the  re- 
productive relations  of  Gasteropods,  Herr.  6.  Platner  has  studied  the 
phenomena  of  fertilization  as  exhibited  in  Arum  empiricorum.  After 
noting  some  general  points,  such  as  the  variable  period  between  ferti- 
lization and  egg-laying,  and  the  appearance  of  the  freshly  laid  ovum, 
Herr  Platner  notes  how  two  yellow  cross  folds  in  the  uterus  of  Arion, 
just  below  the  albumen  gland,  mark  the  position  where  the  ovum,  at 
the  stage  with  two  segmentation  spheres,  becomes  surrounded  by  a 
firm  homogeneous  layer  of  albumen.  At  suitable  epochs  the  whole 
upper  portion  of  the  uterus  was  removed,  hardened  for  half  an 
hour  in  chromic-osmic-acetic  acid,  washed,  imbedded  in  celloidin,  cut 
in  sections,  and  stained  lightly  with  hssmatoxylin  and  then  with 
safranin. 

The  cavity  of  the  uterus  included  many  spermatozoa,  which 
almost  always  lay  in  the  plane  of  the  section,  at  right  angles  to  the 
long  axis,  an  arrangement  obviously  advantageous  both  for  snail  and 
investigator.  In  the  stages  examined  the  polar  cells  were  already 
formed,  and  most  frequentiy  separated.  Their  appearance,  when 
attached  and  when  isolated,  is  described.  Three  were  always  present, 
evidently  the  result  of  the  indirect  division  of  one  of  the  original 
two.  They  possessed  distinct  membranes  in  which  spermatozoa  had 
occasionallv  penetrated.  A  full  history  of  the  observations  as  to 
polar  cells  in  Ghisteropoda  is  given.  Herr  Platner  regards  the  process 
as  a  necessary  preliminary  to,  but  independent  of  fertilization,  con- 
sisting essentially  on  the  removal  of  nuclear  constituents  to  be  replaced 
by  the  male  nucleus. 

After  describing  the  egg  before  and  after  fertilization — and  there 
is  no  marked  difference — ^he  notes  the  penetration  of  the  sperm,  usually 
at  the  vegetative  pole,  and  therefore  furthest  from  the  germinid 
vesicle.  The  head  becomes  surrounded  by  a  rapidly  widening  radiate 
figure,  but  the  rays  are  less  developed  on  the  side  turned  towards 
the  nucleus  of  the  ovum.  The  head  itself  is  slightly  modified,  is 
without  sharply  defined  nucleus,  and  is  surrounded  by  a  clear  space. 
It  still  remains  in  direct  contact  with  the  tail,  which  has  to  a  Large 
extent  been  drawn  into  the  yolk,  where  it  is  readily  noted  by  its  very 
marked  staining.  Only  one  spermatozoon  entered  at  once,  if  a  second 

•  Arch.  f.  Mikr.  Anai,  xxvlL  (1886)  pp.  32-72  (2  pig.). 
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gained  admission,  it  was  only  to  disappear.  The  results  of  preyions 
investigators  as  to  the  penetration  of  the  sperm  are  critioally  reriewed. 

The  sperm  head  draws  ever  nearer  to  the  germinal  vesicle,  and  is 
still  followed  hy  the  tail.  Within  the  germinal  vesicle  certain 
changes  have  occnrred ;  the  nuclear  elements  no  longer  exhibit  uni- 
form colouring,  and  have  become  rounded  off  into  nucleolus-like 
**  karyosomata."  These  seem  at  first  as  if  they  were  colourless,  but 
careful  observation  shows  that  the  chromatin  substance,  formerly 
diffusely  distributed,  is  concentrated  in  the  form  of  small  granules  at 
the  periphery.  These  chromatin  elements  fuse  together  afterwards, 
and  thus  become  more  distinct.  The  karyosomata  are,  at  first, 
frequently  united  by  unstained  bridges,  but  these  subsequently  dis- 
appear. The  contour  of  the  germintJ  vesicle  has  meanwhile  changed 
to  an  irregular  one.  Its  position  is  still  near  the  periphery  of  the 
ovum  at  the  animal  pole. 

The  head  of  the  sperm  and  the  surrounding  clear  space  come  to 
rest  within  an  insinking  on  the  side  of  the  germinal  vesicle.  In  some 
coses,  all  trace  of  a  nuclear  star,  which  always  indicates  activity  of 
some  sort,  was  absent.  The  chromatin  substance  of  the  head  soon 
splits  longitudinally.  The  connection  between  head  and  tail  is  at 
length  severed.  Each  of  the  two  halves  of  the  head  is  seen  as  a 
round  or  oval  body  within  the  germinal  vesicle.  Two  of  the  karyo- 
somata of  the  segmentation  nucleus  are  markedly  different  from  all 
the  others,  and  may  be  plausibly  regarded  as  the  two  sperm  elements. 

In  association  with  the  segmentation  nucleus,  there  is  at  first 
only  one  aster,  which  lies  towards  the  interior  of  the  egg,  so  that  the 
nucleus  is  between  it  and  the  periphery  of  the  yolk.  The  connection 
of  aster  and  nucleus,  the  appearance  of  a  second  aster  and  further 
changes  are  described  in  detail,  and  the  results  up  to  this  point  are 
again  collated  with  those  of  previous  investigators. 

The  further  phenomena  of  division  are  similar  to  those  which 
Platner  has  described  in  the  sperm-forming  cells  of  Helix,  The 
chromatin  grains  of  the  equatorial  plate  split  longitudinally.  The 
opposed  couples  of  granules  into  which  the  plate  is  resolved  retreat 
to  the  opposite  poles.  There  the  constituent  elements  fuse  again 
into  spherical  form.  At  the  animal  pole  first,  but  soon  over  the 
whole  yolk,  a  furrow  appears,  becoming  ever  deeper,  and  dividing 
yolk  and  spindle  into  two  halves.  The  rest  of  the  memoir  contains 
an  account  of  the  further  steps  in  segmentation,  and  some  further 
notice  of  the  spermatogenesis. 

Tooth-plates  of  some  Stylommatophora.*  —  Dr.  W.  Dybowski 
has  investigated,  mainly  for  diagnostic  purposes,  the  tooth-plates  of 
some  Gasteropoda  belonging  to  the  Stylommatophora  division.  The 
median  plate  of  the  Pnlmonata  is  throughout  so  essentially  similar, 
that  it  is  of  but  little  use  in  diagnosis.  Two  characteristic  forms  of 
itUemal  lateral  plates  are  distinguishable ;  (a)  those  in  which  the  prin- 
cipal tooth  is  simple  {Sucdneay  Helixy  Avion) ;  (&)  those  in  which  the 
principal  is  provided  with  a  distinct  median  lateral  tooth  (Ltmod^, 

*  Bull.  Soo.  Imp.  Nat.  Moeoou,  Ixi.  (1886)  pp.  50-63  (3  pis.). 
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HyaUnOj  VUrind).  The  median  lateral  plates  are  really  only 
transitional  between  the  internal  and  external  laterals,  and  are  only 
occasionally  characteristic.  The  external  lateral  plates  are  of  most 
use,  not  only  in  distingtiishing  genera,  but  groups.  For  specific 
diagnosis  all  the  four  groups  of  teeth  must  be  noted.  The  following 
provisional  grouping  is  suggested ; — 

I.  Internal  latend  plates  with  a  median  lateral  tooth. 

(a)  The  outer  lateral  plates  hook-like  and  very  long ;  the 

cutting  edge  untooUied  (LimaXj  Hyalina), 
(h)  The  outer  lateral  plates  hook-like  and  short ;  the  cutting 
edge  toothed  ( Viirina'), 
IL  The  internal  lateral  plates  without  lateral  tooth. 

(a)  The  external  lateral  plates  are  long-stalked  (^Suceinea). 
{h)  The  external  lateral  plates  are  lamella-like  and  toothed 
on  their  posterior  margin  {HeUx,  Arion), 

Histological  Structure  of  the  Dorsal  PapillsB  of  Onohidium.*— 
This  preliminary  report,  by  Dr.  B.  y.  Lendenfeld,  is  founded  on 
sections  through  specimens  of  Onckidium  chameleon  Brazier,  and 
0«  Ddmelii  Semper.  I 

O.  chamdeon  has  small  papillsd  and  no  eyes,  whilst  0.  Damdii 
has  three  eyes  on  each  papilla.  The  author  corroborates  Semper's 
account  of  the  eye :  the  character  of  the  epithelium  of  the  tubercles 
is  identical  in  the  two  species.  The  eyes  multiply  by  division; 
semi-detached  eyes  with  two  lenses,  but  with  one  pigment  layer,  are 
not  unfrequent.  The  lens  consists  of  a  single  cell,  capable  of  dividing ; 
the  retina  is  more  complicated  than  is  described  by  Semper.  Below 
the  ganglia-cells  of  the  optic  nerve  are  cells  containing  highly 
refractive  plano-concave  bodies.  Below  these  cells  are  elongated 
hexagonal  cells  widi  pigment-cells  at  the  sides  of  them ;  a  concave 
space  is  formed  at  the  bottom  of  each  hexagonal  cell,  and  in  this  space 
is  a  conical  rod,  attached  by  its  broad  base  to  the  bottom  of  the  concave 
space,  and  tapering  gradually  to  a  fine  point,  which  is  continued  as 
a  fine  thread  through  the  cen^  of  the  hexagonal  cell,  and  enters  the 
ganglia-cell  layer.  O.  Ddmelii  never  retracts  its  tubercles,  however 
near  the  forceps,  &c.,  approach.  ^  This  might  lead  one  to  assume 
that  this  animal  is  fE^r-sighted."  The  concave  lenses  at  the  upper 
ends  of  the  facets,  below  the  large  spherical  lens,  are  secondary,  and 
are  produced  in  order  to  counteract  the  excessive  power  of  the  main 
lens  in  the  air ;  although  this  latter  would  be  well  adapted  for  use  in 
the  water. 

Deyelopment  of  the  0111  in  Fa8oiolaria.t — Beserving  a  detailed 
description  of  the  complete  development  of  Fasciolaria  tulipa  for  a 
later  paper.  Dr.  H.  L.  Osbom  describes  the  development  of  the  gill 
only,  an  abstract  of  the  paper  having  been  already  given,f  when  the 
Gastropod  was  called,  improperly,  Neptunea, 

The  surface  views  were  taken  from  living  specimens,  which  were 

♦  Proa  Linn.  Soc  N.  a  Wales,  x.  (1886)  pp.  730-2. 

t  8tnd.  Biol.  Laborat  Johns-Hopkins  Univ.,  iii.  (1886)  pp.  219-24  (I  pi.). 

t  See  this  Journal,  v.  (1885)  p  226. 
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then  preserved  in  0*2  per  cent,  chromic  acid  for  twenty-fonr  hours, 
then  passed  through  serial  alcohols  to  70  per  cent.,  and  kept  per- 
manently in  good  condition  for  surface  observation.  The  gill  first 
appears  as  a  nearly  median  series  of  folds  of  ectoderm  on  the  dorsal 
surface  of  the  vehger  larva,  quite  uncovered  by  the  mantle,  which 
gradually  grows  over  them  later  on.  These  gill-folds  gradually  get 
drawn  into  a  depression,  beoome  plate-like,  and  get  carried  downwards 
and  covered  by  Uie  down-growing  mantle ;  so  that  the  gill  now  occupies 
the  usual  position  as  a  series  of  plates  attached  to  the  inner  surfEUse  of 
the  mantles  hanging  into  the  subpallial  chamber.  The  heart,  developed 
as  a  space  in  the  mesoderm,  is  at  first  in  front  of  the  branchial  folds, 
but,  as  these  are  carried  forwards,  oomes  to  occupy  the  position  found 
in  the  adult,  behind  the  gill.  In  the  adult  the  stmcture  of  the  gill  is 
the  same  as  that  found  in  J^Z^r— consisting  of  a  series  of  triangular 
plates,  abutting  on  the  left  side  on  a  ridge,  which  however  in  this  form 
carries  no  definite  blood-vessel.  The  osphradinm  is  at  the  side  of  the 
gill,  in  the  usual  position.  The  peculiarity  in  the  development  of  the 
gill  of  Fasciolaria  lies  in  the  fact  that  it  appears  before  the  mantle, 
whereas  in  Ftdgur^  Crejpidula,  <&c.,  the  gill  arises  on  the  inner  side  of 
the  mantle ;  and  yet  both  Fulgur  and  Ftudolaria  develope  alike  in 
the  egg-capsule.  The  author  regards  the  mode  of  development  found 
in  FulguTy  &c.,  as  derived  uid  abbreviated  from  that  seen  in 
Fasciolaria  ;  there  is  nothing  to  lead  us  to  consider  that  the  develop- 
ment in  the  latter  is  secondly,  but,  on  the  contrary,  that  all  cteno- 
bianchiates  are  derived  from  ancestors  like  the  young  Fasciolaria. 
Considered  solely  from  the  point  of  view  of  the  gill,  the  phylogenetio 
development  of  this  structure  is  repeated  ontogenetieally  in  Fascio^ 
'  laria, 

Befeiring  to  Lankester's  '^schematic  mollusc,"  and  to  the 
structure  oi  the  '^  ctenidiom/*  and  to  Spengel's  theory  that  the 
ctenobranch  found  in  most  Gastropods  was  preceded  by  a  ctenidium, 
of  which  one  series  of  filaments  has  been  fused  with  the  mantle  and 
lost,  the  author  considers  that  in  the  ctenobranch  the  condition  of  a 
ctenidium  has  never  been  reached ;  that  Sigaretus  leads  on  to  such  a 
condition,  which  seems  to  have  been  arrived  at  in  Valvata,  Taking, 
therefore,  the  gill  as  a  basis  of  classification,  he  would  divide  up  the 
MoUusca  into  a  series  which  would  place  those  forms  with  complete 
ctenidia  in  the  highest  place,  the  simplest  condition  being  found 
in  the  larva  of  Fasciolaria ;  but  at  the  same  time  the  author  would 
not  place  the  ctenobrauchiates  at  the  bottom  of  the  prosobranchiates, 
and  the  oygobranchiates  above  them  as  derived  from  them,  for 
enough  is  not  at  present  known  of  the  development  of  Gastropods  with 
a  ctenidium. 

Hadibranchs  of  'WiUem  Barents'  Enedition.*— Dr. B. Bergh 
reports  on  the  seven  Arctic  genus  of  Nudibranchs  collected  by  the 
<  Willem  Barents' ;  anatomiciJ  notes  are  appended  to  the  systematic 
account  of  the  species.  ChlamyUa  is  a  new  species,  apparently  allied 
to  the  OoryphellidaB,  but  the  caudal  portion  is  short,  the  dorsal  region 

♦  Bijdragen  tot  de  Dierkunde,  xiii.  (1886)  37  i^^  (3  pis.). 
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is  broad,  and  the  ientacles  and  rhinophores  conical ;  the  new  species 
is  called  C.  hareaUs^  and  it,  like  Campaspe  major  sp.  n.,  is  at  present 
represented  by  a  single  specimen  only. 

Lamellibrajichs  of  the  'WiUem  Barents.*  *— Dr.  J.  T.  Cattle 
gives  a  systematic  list  of  the  thirty  Lamellibranchs  collected  during 
the  *  Willem  Barents  *  expedition  in  1880  and  1881.  In  the  succeeding 
anatomical  portion  he  first  discusses  the  nature  of  the  byssogonous 
organs  in  several  species.  The  observations  of  B^umur  on  the  mode 
of  attachment  of  mussels  are  most  exact,  and  those  which  the  author 
has  been  able  to  make  on  Dreyssena  polymorjpha  are  almost  identical 
with  what  both  observed  in  the  mussel.  He  finds  that  the  formation 
of  the  byssus  is  a  very  simple  process ;  the  walls  in  the  lamellsd  ol 
the  byssiferous  cavity  incessantly  secrete  a  byssogenous  materiaL 
The  lamellaD  in  the  anterior  part  of  tlie  cavity,  which  is  the  narrowest 
in  MytUus,  unite  and  fuse  with  one  another,  and  since  the  orifice  is 
still  more  narrow,  they  form  the  round  tendon  of  B^anmur,  or  what 
Dr.  Cattie  calls  the  trunk  of  the  byssus.  When,  as  in  Dreyssena 
polymorpha  and  Modiolaria  discorSy  the  orifice  is  not  so  well  marked, 
or  the  lamellad  more  irregularly  arranged,  transverse  sections  show 
that  the  lamellad  of  the  byssogenous  material  are  twisted,  and  that 
they  alternate  with  the  lacunaa.  As  the  ventral  groove  of  the  foot 
opens  into  the  byssiferous  cavity,  and  the  glands  secrete  their  material 
at  the  same  point,  it  is  clear  that  each  byssus-thread  which  is  formed 
in  the  groove  is  at  once  fused  with  the  trunk  of  the  byssus. 

The  ventral  groove  and  the  byssiferous  cavity  are  clothed  with  an 
epithelium,  whi(£  is  in  most  cases  ciliated ;  around  them  there  are 
grouped  glandular  cells,  the  body  and  nucleus  of  which  are  converted 
into  a  granular  refracting  mass.  An  increase  of  surfEice  is  gained  by 
the  development  of  longitudinal  folds,  and  the  number  of  these 
lamellaD  is  considerable  in  the  MytilidsB  and  Pectinidaa. 

With  regard  to  the  much  disputed  question  as  to  the  introduction 
of  water  into  the  circulatory  system  of  Lamellibranchs,  the  author 
agrees  with  Oarri^  and  Barrois  that,  if  water  does  enter,  it  certainly 
does  not  do  so  by  moans  of  the  so-called  pori  aquiferi,  for  these  are 
certainly  the  orifices  of  more  or  less  degraded  byssogenous  glands. 
He  agrees  with  Lankester  that  the  supposed  introduction  would  be  a 
somewhat  startling  physiological  process;  the  results  of  injections 
must  be  borne  in  mind  together  with  the  motto,  ^  Timeo  injectiones 
et  nova  ferentes." 

Molluscoida. 
a.  Tonioata. 

Classification  of  the  Tumoata.t— M.  F.  Lahille  thinks  that  the 
present  systematic  arrangement  of  the  Tunicata  is  very  artificial; 
after  the  presence  or  absence  of  a  deciduous  tail  [which  is  regarded 
by  Gegenbaur  as  an  unimportant  character]  tiie  most  important  organ 
for  classification  is  the  gill.    The  Salpidfo  nave  a  single  row  of  holes 

•  Bijdragen  tot  do  Dierkundo,  xiil.  (1886)  48  pp.  (4  pis.), 
t  Gomptes  Bendus,  cii.  (1886)  pp.  1573-5. 
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on  either  side  of  their  gill-K>rgan ;  Doliolid»  have  the  holes  better 
developed  and  more  numerous ;  the  Didesmidie  have  three  rows,  and 
the  LeptoclinidflB  four.  In  higher  types  the  gill  is  larger  and  is  plaoed 
beside  the  intestine.  In  the  Thaliacea  the  respiratory  organ  is  very 
simple,  and  without  papillaa ;  the  forms  in  which  the  giU  is  simple 
may  be  grouped  together  as  the  Aplousobranohiata.  The  second 
natural  sub-class  is  tiiat  of  the  Phlebobranchiata,  in  which  the  gill  is 
provided  with  longitudinal  vessels.  The  third  and  last,  or  t^t  of 
the  Cadncichordata,  have  longitudinal  folds  on  the  gills,  for  which 
reason  they  are  denominated  the  Stolidobranchiata.  The  progressive 
oomplication  of  the  gill  is  stated  to  correspond  to  an  increase  in  the 
differentiation  of  the  whole  Ascidian  organism,  and  the  proposed 
classification  is  not  therefore  to  be  supposed  to  depend  on  a  single 
character. 

Histology  of  DigestlYe  Tract  of  simple  Ascidians.*— M.  L. 
Boule  in  this  investigation  has  chiefly  studied  the  Oynthiidfe ;  in  the 
walls  of  their  digestive  tract  he  finds  special  tubular  elementi^  which 
are  very  small  (10  to  15  /a  in  diameter)  and  very  numerous.  They 
are  absent  from  the  OBSophageal  region,  and  are  most  often  grouped 
around  blood-spaces.  Their  wall  is  very  simple,  and  consists  of  a 
single  layer  of  epithelium,  formed  of  small  cubical  cells,  with  a  large 
nucleus;  in  their  cavity  there  are  more  or  less  fine  amorphous 
elements.  Terminal  dilatations  are  occasionally  to  be  seen,  and  these 
bring  to  mind  the  renal  capsules  of  Bowman.  There  appears  to  be  a 
simikrity  in  form  and  structure,  as  there  is  doubtless  also  in  function, 
between  these  tubes  and  the  renal  organs  of  vertebrates ;  but  it  must 
be  borne  in  mind  that  they  have  quite  a  different  developmental 
history. 

Hew  I>ipl08oma.t — ^M.  F.  LahiUe  describes  Diplosoma  KceMeriy  a 
new  species  of  Synascidian  found  at  Guernsey  and  Boscoff,  and  gives 
some  details  as  to  its  structure.  The  statement  of  Delia  Valle  that 
fecundation  in  the  Diplosomidaa  is  efiected  by  the  aid  of  a  pore 
which  opens  to  allow  of  the  passage  of  the  spermatozoa,  and  again 
closes,  is  shown  to  be  incorrect 

7'  Braohlopoda. 

Anatomy  of  Brachiopoda  Inarticulata4 — M.  L.  Joubin  has 
chiefly  studied  Crania,  which  is  found  in  abundance  at  Baiiyals,  and 
compares  it  with  the  other  two  known  genera  of  this  group,  Lingula 
and  Discina.  The  lower  differs  from  the  upper  valve  in  the  structure 
of  the  perforations,  the  disposition  of  the  calcareous  layers,  the  plexus 
of  fine  canalicnli,  and  by  Uie  calcareous  incrustation  of  the  layers  of 
cartilage  which  are  found  in  it  The  mantle  is  formed  of  a  delicate 
cartilaginous  membrane  covered  on  either  side  by  a  layer  of  cells ; 
those  which  are  applied  against  the  shell  form  a  kind  of  plexus  whence 
arise  tubes  which  invest  Uie  canals  with  which  the  shell  is  tunnelled. 

*  Goraptos  Rondos,  cii.  (18S6)  pp.  1503-0.  f  Ibid.,  pp.  446-8. 

X  Arch.  Zool.  Expcr.  ct  Gdn.,  iv.  (1886>  pp.  161-803  (9  pis  ). 
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Folds  of  tho  mantle  contain  the  organs  of  reprodnction,  and  the 
nuu^in  is  prorided  with  masoolar  fibres ;  the  mantle  serres  also  as 
an  organ  of  respiration*  The  laconaa  in  the  mantle  which  oom- 
monicate  with  the  general  cavity  are  very  simple  in  CramOy  are  more 
complicated  in  Disdna,  and  form  a  true  gill  in  Lingula.  The  arms 
given  off  from  the  body  are  free,  and  traversed  by  two  canals,  one  of 
which  sends  off  branches  to  the  cirri ;  in  the  oesophageal  region  the 
t^o  canals  become  very  complicated  aiid  snrronnd  the  digestive  tnbe 
with  a  nunber  of  lacnnsB ;  they  here  commnnicate  with  one  another, 
and,  by  two  small  orifices,  with  the  body-cavity.  In  additi<m  to  the 
two  protractor  and  retractor  muscles  of  the  arms,  an  important 
bnndle  penetrates  into  their  interior  and  ramifies  in  the  cirrL  The 
arms  are  formed  of  a  thick  resisting  cartilage. 

There  are  eleven  mnscles^  the  most  important  of  which  are  the 
two  pairs  which  occupy  the  four  angles  of  the  visceral  mass,  and  serve 
as  adductors  and  protractors  of  the  shelL  Four  others  fix  the  arms. 
The  anus  is  in  the  axis  of  the  body  and  slightly  dorsal ;  the  digestive 
tnbe  has  an  extremely  simple  structure ;  the  epithelium  consists  of  a 
single  row  of  long  ciliated  cells ;  the  liver  is  also  simply  cellular,  and 
is  invested  in  a  sheath  of  delicate  cartilaginous  tissue  in  Crania;  but 
this  is  rudimentary  in  the  two  other  genera. 

There  are  no  proper  circulatory  or  respiratory  organs,  their  func- 
tions being  fulfilled  by  the  perivisceral  fluid  and  by  other  organs, 
especially  the  mantle.  The  sexes  are  separate,  but  there  are  no 
copulatory  organs ;  the  ovaries  are  thickenings  of  the  epithelium  of 
the  general  cavity,  sustained  by  a  kind  of  connective  plexus. 

The  nervous  system  of  Crania  and  Discina  consists  of  a  delicate 
circum-OBSophageal  collar;  from  the  dorsal  part,  which  is  slightly 
swollen,  and  may  be  called  cerebroid,  the  nerves  to  the  arms  are  given 
off  j  they  contain  a  very  rich  plexus  formed  of  cells  and  nerve-fibres 
the  subodsophageal  portion  supplies  nerves  to  the  mantle,  viscera,  and 
muscles. 

On  comparing  the  articulate  with  the  inarticulate  Brachiopoda 
we  find  that,  while  they  are  sharply  distinguished,  there  are  certain 
important  characters,  such  as  the  cirri,  lip,  disposition  of  the  nervous 
system,  mesenteries  and  gonads,  which  present  a  number  of  common 
characters,  variously  developed  in  different  fiimilies  of  either  group. 

The  author  agrees  with  Gegenbaur  in  regarding  the  Brachiopoda 
as  a  distinct  group,  but  he  does  not  seem  to  be  aware  of  the  opinion 
expressed  by  the  distinguished  anatomist  some  eight  or  nine  years 
ago  in  his  last  text-book  of  Comparative  Anatomy.  In  certain  points 
of  organization  they  exhibit  resemblances  to  Acephala,  Annelids,  and 
especially  Bryozoa ;  these  are  enumerated  and  discussed  by  the  author* 

Anatomy  of  Bisdna.* — M.  L.  Joubin  has  some  notes  on  the 
anatomy  of  this  rare  Brachiopod.  The  mantle  is  delicate,  and  tra- 
versed radially  by  branched  canals,  which  open  by  a  large  number  of 
small  orifices  into  a  vast  intra-pallial  lacuna.  The  peduncle  is  a  sort 
of  oval  sac,  attached  by  its  upper  face  to  the  mantle,  and  having  the 

•  Comptes  Bcndiifl,  ci.  (1885)  pp.  1170-1. 
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form  of  a  suoker  below.  In  it  there  are  three  vertical  gronps  of 
mosoles,  and  a  cironlar  mnscla  The  mnscnlar  apparatns  is  more  like 
that  of  Lingula  than  of  Crania ;  the  digestive  organs  are  more  com- 
plicated than  Owen  thonght :  there  is  a  vast  ovoid  stomach  and  a 
large  liver.  The  oentral  nervons  system,  tliongh  reduced,  is  more 
easy  to  make  out  than  that  oi  Lingula  or  Crania.  The  genital  organs 
form  two  distinct  gronps,  attached  to  the  gastro-parietal  and  ileo- 
parietal  membranes;  the  gonads  are  large,  and  their  branches  are 
attached  to  an  arborescent  skeileton  of  connective  tissue.  The  oviducts 
are  formed  by  a  pair  of  pleated  fannels  attached  to  the  body-wall 
and  to  the  ilevparietal  membrane;  they  are  continued  forwards  by  a 
long  canal  which  is  placed  between  the  anterior  adductors  and  the 
body-wall,  and  they  open  not  far  from  the  base  of  the  arms. 

Structure  of  Lingula  p]rramidata.* — Dr.  H.  G,  Beyer  has  pub- 
lished an  important  memoir  on  this  subject. 

The  structure  of  the  shell  has  been  described  by  Oratiolet,  who 
rightly  described  it  as  being  built  up  of  alternating  homy  and  cal- 
careous layers :  his  "  periostacum,"  however,  is  replaced  by  the  name 
**  cuticle  " ;  this  is  continued  over  the  whole  surface  of  the  shells  and 
the  peduncle ;  it  remains,  unstained  by  borax-carmine,  but  is  stained 
variously  by  other  agents.  Just  below  the  cuticle,  as  also  in  other 
parts  of  the  shell,  are  clusters,  here  and  there,  of  small  round  homo- 
geneous corpuscles,  which  are  regarded  as  homologous,  and  perhaps 
analogous,  to  those  occurring  in  the  septa,  running  vertically  in  the 
shell  of  Testicardinate  Brachiopods.  As  the  edge  of  the  «hell  is 
approached,  the  alternating  calcareous  and  homy  layers  decrease  in 
thickness,  and  the  homy  layers  are  continued,  below  the  epidermis  of 
the  peduncle,  as  a  ''  supporting  lamella,"  which  is  acted  on  by  staining 
agents  in  exactly  the  same  manner  as  are  the  homy  layers.  The 
cuticle  is  probably  a  changed  larval  integument,  or  has  in  some  way 
been  produced  by  it.  The  body-wall,  mantle,  and  peduncle  all  have 
the  same  stracture,  and  consist  of  an  ectodermic  epithelium,  a  sup- 
porting tissue,  and  a  peritoneal  epithelium ;  all  shell  regions  contain 
prolongations  of  the  body-cavity.  The  typical  cuboidal  character  of 
the  ectoderm  varies  in  different  regions  of  the  body :  sometimes  being 
more  than  one  layer  in  thickness,  sometimes  containing  peculiar  ovoid 
bodies,  somewhat  like  taste-bulbs. 

Immediately  below  the  ectoderm  the  nervous  system  occurs  in 
certain  regions ;  as  well  as  calcareous  plates,  which,  when  dissolved, 
leave  **  vacuoles  *'  surrounded  by  a  membrane,  together  with  nucleated 
granular  cells.  The  supporting  lamella  in  those  parts  in  which  tho 
nervous  system  is  found  contains  spindle-shaped  nucleated  cells.  In 
the  peduncle  and  other  regions,  instead  of  a  simple  lamella  of  sup- 
porting tissue,  this  becomes  a  network,  in  the  meshes  of  which  are 
bundles  of  spermatozoa.  The  bundles  of  fibres  which  pass  to  the 
bases  of  *<  hur-foUicles "  near  the  margin  of  the  mantle,  and  the 
^  mesenteric  bands,"  are  not  muscular,  as  has  previously  been  stated 
to  be  the  case,  but  are  only  bundles  of  this  supporting  tissue.    All 

•  Stud.  Bfol.  LabofAt  Johns-Hopkins  Univ.,  iii.  (18?6)  pp.  227-00  (4  pl&). 
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the  moBoles  in  Lingula  belong  to  the  smooth  Tariety,  none  are  striated 
as  in  the  Testicardinates.  The  ^  parietal  mnsole  "  of  Hancock,  as  well 
as  the  *^ muscle'*  in  the  arms  and  peduncle,  are  not  muscular,  but 
^  mesencbymatous  supporting  substance,  possessing  perhaps  a  certain 
amount  of  elasticity,  but  lacking  contractility." 

As  to  the  vascular  system,  the  author  agrees  with  Shipley,  Sehulgin, 
and  Morse,  that  the  older  writers  were  wrong  in  their  description  of 
a  ^  heart  *' :  no  such  pulsating  organ  can  be  found  in  Lingula,  Four 
difierent  kinds  of  corpuscles  are  found  in  the  fluid  of  the  coelom  and 
its  connections:  (a)  small  round  granular  corpuscles,  regarded  as 
young  ova ;  (h)  spindle-shaped,  striated  spermatophoros ;  (c)  the  cor- 
puscles found  below  the  cuticle  of  the  shell  and  elsewhere ;  (d)  blood* 
corpuscles  proper,  which  are  round  bodies,  with  homogeneous  proto- 
plasm and  a  small  nucleus.  The  alimentary  canal  is  lined  by  a 
ciliated  epithelium  surrounded  by  a  thick  layer  of  very  smaU  cells, 
in  which,  near  the  drcum-OBSophageal  nerve  commissure  are  large 
apolar  ganglion-cells;  outside  this  layer  is  a  layer  of  supporting 
tissue.  From  the  stomach  several  regularly  arranged  branching  caaca 
are  given  off:  these  are  "  liver  lobules  " ;  tiio  wall  of  each  consists  of 
a  thin  layer  of  supporting  substance  with  peritoneal  epithelium, 
within  which  is  a  single  layer  or  several  layers  of  rounded  granulated 
nucleated  cells  surrounding  a  lumen. 

The  nervous  system  agrees  with  that  of  Wcddheimia  as  described 
by  Hancock,  rather  than  with  the  descriptions  by  other  authors,  which 
Ihr.  Beyer  quotes.  There  are  five  ganglia  round  the  oesophagus :  a 
<'  great  central  suboasophageal  ganglion  " ;  two  "  ventro-lateral  ;  and 
two  " supra-OBsophageal  ganglia:  these  last  are  smaller  than  the 
others.  The  two  ventro-lateral  ganglia  are  connected  with  onp  another 
by  a  commissure;  each  is  also  connected  with  the  suboesophafi^eal 
ganglion,  and  to  the  supra-oesophageal  ganglion  of  its  side.  This 
last  commissure  forms  the  circum-cesophageal  commissure,  which 
gives  off  pallial  nerves,  and  passes  along  the  base  of  the  arms, 
which  are  themselves  supplied  by  nerves  from  the  supra-oesophageal 
ganglia.  The  author  is  not  certain  as  to  the  existence  of  certain 
*^  sensory  cells  "  in  the  ectoderm  described  by  Sehulgin. 

The  genital  apparatus  consists  of  the  genital  glands  and  the 
** segmental  organs "  or  genital  ducts;  these  are  the  structures  which 
were,  by  the  older  writers,  regarded  as  *'  hearts."  While  the  majority 
of  authors,  both  ancient  and  recent,  have  regarded  Brachiopods  as 
dioecious,  the  present  author  feels  no  doubt  that  Lingula  is  herma- 
phrodite, as  he  found  both  ova  and  spermatozoa  in  the  same  animal, 
though  both  elements  were  not  equally  developed  at  the  same  time. 
The  genital  glands  occur  in  the  mantle,  and  the  arrangement  of  the 
ovary  is  nearly  the  same  as  that  in  Waldheimia^  as  described  by 
Hancock;  the  genital  elements  are  derived  from  the  coelomic  epi- 
thelium, and  are  seen  in  the  meshes  of  the  supporting  substance  of 
the  mantle ;  but  in  the  visceral  chamber  the  ovaries  are  confined  to 
the  mesenteric  bands,  while  the  spermatozoa  occupy  the  peripheral 
walls  of  the  cavity.  The  ^'segmental  organ"  or  '^oviduct"  has 
been  accurately  described  by  previous  writers.    It  appears  to  function 


Digitized  by 


Google 


782  SUMHABY  OF  OUKBBNT  BB3BABGHE8  BELATIKQ  TO 

•8  sperm-duot  at  one  time,  when  its  internal  aperture  is  closely 
applied  to  the  body-wall,  bat  when  it  carries  ova  to  the  exterior  this 
aperture  is  directed  backwards  to  the  posterior  portion  of  the  coelom, 
so  that  the  duct  is  in  some  way  movable. 

The  author  finds  that  picrio  acid  is  the  best  hardening  agent  for 
Lingulay  fc^owed  by  picro-  or  borax-carmine  as  staining  agents, 
osmic-aoetio  acid  being  also  a  useful  agent. 

Arthropoda. 

Clans  on  the  Classifloation  of  the  Arfhropoda.* — Prof  C.  Glaus 
answers  the  article  of  Prof.  Ray  Lankester,!  and  points  out  how  his 
proposed  system  differs  from  that  of  the  English  naturalist,  aud  that 
much  of  his  system  has  been  expressed  in  earlier  papers  and  in  his 
text-books.  Borne  of  the  results  of  Lankester's  inyestigation  of 
Limulua,  as  well  as  his  hypotheses,  are  criticized.  To  this  Prof. 
Lankester  rejoins,}  maintaining  his  original  position. 

a.  Inseota. 

Origin  of  CeUnlar  Elements  of  Ovaries  of  In8ect8.§— Dr.  E. 
Korschelt  has  a  further  essay  on  this  subject,  which  owes  its  origin 
to  his  having  found  that  some  of  his  earlier  results  were  due  to  the 
unsatisfactory  condition  of  his  preparations.  He  now  states  that,  as 
Will  has  asserted,  the  germinal  vesicles  arise  from  the  nuclei  which  are 
collected  in  large  quantities  at  the  base  of  the  terminal  chamber  of 
the  ovary.  The  new  results  were  obtained  by  the  use  of  double 
coloration  with  piorocarmine  and  hfematoxylin,  when  the  germinal 
vesicles  become  red,  and  the  other  nuclei  of  a  dark  violet  colour.  It 
may  be  'concluded  that  the  cellular  elements  of  the  ovaries  of  insects 
arise  in  various  ways,  while  the  epithelium  has  always  much  the  same 
mode  of  origin.  Li  all  the  forms  examined  by  the  author  the  nuclei 
of  the  terminal  filament  and  the  indifferent  elements  at  the  tip  of  the 
terminal  chamber  may  be  followed  as  far  as  the  epithelium  of  the  true 
oviduct,  without  undergoing  any  remarkable  change. 

"Witli  the  ovarian  and  nutrient  cells  it  is  different ;  in  the  Ortho- 
ptera  and  in  those  Coleoptera  in  which  there  are  several  nutrient 
chambers  the  conversion  of  the  indifferent  elements  into  germinal 
cells  takes  place  at  the  tip  of  the  terminal  chambers ;  in  Coleoptera 
without  several  chambers  and  in  the  Hemiptera  the  germinal  vesicles 
appear  to  arise  from  small  nuclei  at  the  base  of  the  terminal  chamber. 

Origin  of  Colours  in  Insects.  || — ^Mr.  J.  W.  Slater  adduces  some 
evidence  to  disprove  Mr.  Grant  Allen's  theory  that  the  most  beautiful 
insects  are  such  as  haunt  flowerSi  fruits,  &c.,  and  that  carrion 
feeders  are,  on  account  of  their  food  material,  the  most  ugly,  or  dull 
coloured.    The  author  mentions  various  species  from  the  different 

•  Add.  and  Mag.  Nat.  Hist.,  xviU.  (1886)  pp.  55-65. 

t  See  this  Journal,  ante^.  419. 

X  Ann.  and  Mag.  Nat.  HiBt.,  xviiL  (1886)  pp.  179-82. 

§  Zool.  Anzeig.,  ix.  (1886)  pp.  256-63. 

\  Trans.  Entomol.  Soc.  Loud.,  1886,  pp.  xix.-xxlii. 
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orders  of  insects,  and  from  them  concludes,  that  (1)  carnivorous 
insects  are  not  inferior  in  beanty  to  those  which  feed  on  flowers,  &c. ; 
and  (2)  that  the  flower  and  fruit  eating  group  contains  amongst  them 
numerous  dull-coloured  species. 

Development  of  the  Bee.* — ^In  studying  the  eggs,  Pro£  B.  Grassi 
traced  the  external  features  by  examination  in  the  fresh  state ;  for 
sections,  the  eggs  were  hardened  either  in  hot  water  at  a  temperature 
of  70^  0.  or  in  picric  acid ;  they  were  then  treated  with  alcohol  and 
stained  with  picrocarmine.  The  egg  is  an  ovoid  cylinder,  rounded  at 
each  end  ;  at  the  larger  (anterior)  end  is  placed  the  micropyle ;  one 
&ce,  the  future  ventral  surface,  is  convex ;  the  other  concave.  The 
chorion,  which  closely  surrounds  the  egg,  in  spite  of  its  thinness,  is 
Tcry  tough,  and  prevents  the  action  of  reagents  upon  the  protoplasm  ; 
and  as  it  cannot  be  removed  without  injuring  the  egg,  it  was  found 
best  to  pierce  it  in  various  places  in  different  eggs.  The  embryo, 
when  formed,  is  not  coiled  within  the  egg-shell,  but  is  of  the  same 
length  as  the  egg. 

The  vitelline  membrane  described  by  BUtschli  was  not  found. 
At  the  end  of  each  paragraph  the  author  refers  to  and  discusses  the 
results  of  previous  authors. 

I.  Special  part :  (a)  formatum  of  hlaatodenu — ^No  polar  bodies 
nor  amoeboid  nuclei  were  observed ;  the  egg  consists  of  vitellus,  in 
which  no  nucleus  is  visible ;  soon  a  space  appears  at  each  end  of  the 
egg ;  and  at  the  anterior  pole,  two  cells  are  seen.  These  are  followed 
by  four  cells  and  so  on — all  remaining  united,  and  giving  rise  to  a 
blastoderm,  which  extends  all  round  the  vitellus ;  the  cells  forming 
it  being  smaller  on  the  future  ventral  than  on  the  dorsal  surface. 
The  cells  on  this  latter  surface  are  large  and  multinucleate,  and 
separate  from  one  another,  but  they  soon  disappear,  apparently  by 
shrinking  of  the  blastoderm,. so  as  to  leave  the  vitellus,  which  consists 
of  oily  elobules,  uncovered  over  a  certain  area. 

b.  Amnion, — ^The  cells  of  the  ventral  surface  of  the  blastoderm  are 
small,  whilst  those  at  the  sides  are  larger ;  the  former  set  gives  rise 
to  the  ventral  plate;  the  latter  becomes  the  amnion.  There  first 
forms  a  space  at  each  end  of  the  vitellus ;  the  walls  of  the  spaces  are 
partly  formed  by  the  amnion,  partly  by  the  ventral  plate. 

During  the  formation  of  the  germinal  layer  the  edges  of  the  anmion 
meet  over  the  embryo  and  coalesce,  so  as  to  form  a  covering  containing 
liquid ;  this  amnion  is  only  one  cell  thick,  and  is  probably  derived 
from  the  cells  from  the  dorsal  sur&ce  of  the  blastoderm ;  no  new  cells 
emigrate  from  the  yolk  to  form  it 

c.  The  germinal  layers, — ^Along  the  greater  extent  of  the  ventral 
plate  there  appear  two  longitudinal,  undulating  grooves,  one  on  each 
side  of  the  median  line.  The  middle  portion  between  them  becomes 
nipped  o£^  so  as  to  form  meso-entoderm,  whilst  the  lateral  portions 
then  grow  over  the  depressed  area  and  unite,  leaving  no  trace  of  their 
union ;  this  forms  the  ectoderm. 

The  process  commences  anteriorly  and  gradually  extends  back- 

♦  Arch.  Ital.  Biol.,  vii.  (1886)  pp.  242-73. 


Digitized  by 


Google 


784  SUMMABT  OF  OUBRENT  BB8BAB0HB8   RBLATIKQ  TO 

wards.  Anteriorly  and  posteriorly,  however,  a  slightly  different  mode 
of  formation  of  the  mesoderm  obtains.  At  the  two  ends  the  longi- 
tudinal grooves  are  absent,  and  the  ventral  plate  here  becomes 
thickened  and  stratified  along  the  middle  line ;  then  the  snperfieial 
layer  (ectoderm)  becomes  separated  from  the  deeper  layer  ^mesoderm). 
The  latter,  which  Ib  oontinaons  with  the  central  portion  of  mesoderm, 
gradually  grows  round  so  as  to  occupv  the  space  which  has  appeared 
in  the  vitellns ;  here  it  is  gradually  folded  on  to  the  dorsal  surfiice, 
the  sides  progressing  more  rapidly  than  the  median  portion.  As  it 
grows  backwards,  the  thickness  diminishes,  and  at  the  edge  consists 
only  of  a  single  layer  of  cells,  which  the  author  regards  as  the  most 
anterior  portion  of  endoderm;  which  is  thus  derived  from  the 
mesoderm,  and  pushes  its  way  between  the  yolk  and  the  ectoderm. 
It  is  difficult  to  say  where  the  mesoderm  commences  to  become 
endoderm.  The  anterior  and  posterior  portions  of  endoderm 
approach  and  ultimately  meet  together. 

Meanwhile,  the  embryo  is  becoming  shorter,  as  the  ventral  plate 
curves  more  and  more  to  the  dorsal  surface. 

The  derivation  of  the  endoderm  from  mesoderm  is  contrary  to  the 
opinion  of  Balfour,  Dohm,  &c.,  who  regarded  it  as  formed  from 
certain  cells  remaining  in  the  yolk.  Prol  Grassi  denies  that  any  such 
^  secondary  segmentation  "  of  the  yolk  takes  place,  although  proto- 
plasm with  nudiei  in  it  forms  a  syncytium  in  the  yolk,  and  in  a  later 
stage  this  gives  rise  to  the  granular  material  which  fills  the  mesen- 
teron.  Moreover,  these  cells  are  never  in  rows,  so  as  to  give  rise  to 
any  membrane. 

d  The  ntrvoua  system, — The  cerebral  ganglia  are  formed  as 
two  thickenings  of  the  ectoderm,  which  do  not  become  united  till 
late  in  development.  The  fossa  observed  by  Hatschek  in  lepidopter- 
ous  embryos,  appears  after  the  ganglia  are  detached  from  the  ectoderm. 
The  ventral  chain  arises  as  two  longitudinal  swellings,  which  are  at 
first  quite  separate ;  the  whole  thickness  of  the  ectoderm  is  concerned 
in  the  formation,  which  sinks,  and  tiie  ectoderm  grows  over  the  chain. 
The  transverse  commissures  appear,  from  ectoderm,  later  on. 

€.  Trachedl  system. — The  ten  pairs  of  stigmata  are  the  first  to 
appear,  before  the  limbs  show  themselves,  and  after  the  amnion  is  a 
complete  sac  The  anterior  ones  appear  first ;  and  they  are  aU  formed 
on  the  latero-ventral  line,  before  ttiere  are  any  signs  of  segmentaticm. 
The  injpushed  ectoderm,  which  gives  rise  to  the  stigma,  grows  in, 
divides  into  an  anterior  and  a  posterior  branch,  which  push  tiieir  way 
in  between  ectoderm  and  mesoderm.  The  lateral  tracheal  trunk  is 
united  to  its  fellow  of  the  other  side  above  the  oesophagus  and  above 
the  rectum.  The  **  spiral  filament "  appears  later  on.  Up  to  the 
time  of  hatching  the  tracheie  are  filled  with  the  amniotic  liquid. 

/.  Alimentary  tract. — The  stomodssum  makes  its  appearance 
simultaneously  with  the  trachesd ;  the  proctodaaum  a  little  later. 
The  former  has  a  pit  just  behind  the  procephalic  prominence.  This 
pit  deepens,  as  the  yolk  recedes,  and  enlarges  at  its  inner  end  to  form 
the  gizzard.  In  the  posterior  region  of  the  dorsal  surface,  two 
pairs  of  little  pits  become  formed,  which  will  give  rice  to  the  four 
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Malpighian  tabules;  then  the  area  bounded  by  them  beoomes  de- 
preraed,  and  will  give  rise  to  the  rectmn. 

g.  Silk-Elands,  dc, — A  little  behind  the  point  where  the  second 
maxillaa  will  be  formed,  two  fosssB  appear,  which  are  directed  back- 
wards, and  ultimately  extend  through  nearly  the  whole  extent  of  tho 
body ;  these  are  the  silk-glands,  and  the  two  pores  later  on  unite  to 
form  a  single  median  opening.  The  salivary  glands  are  formed  as 
ectodermic  inyaginations  just  in  front  of  the  mandibles ;  each  divides 
into  a  longitudinal  aud  a  transverse  branch.  The  two  transverse 
branches  unite.  A  third  pair  of  pits  appear  between  the  first  and 
second  maxillsd,  but  they  soon  disappear. 

h,  CcBlom, — As  the  stomodesum  increases  in  length  the  yolk  dis- 
appears before  it,  and  leaves  a  space  filled  with  liquid,  partly  occupied 
by  the  cBSophagus  and  mesoderm.  The  posterior  portion  of  the  yolk 
behaves  in  the  sarnie  way,  and  the  yolk  becomes  concentrated  round 
the  future  stomach  or  mesenteron.  The  mesoderm  then  divides  into 
two  layers,  which. are  in  contact  dorsally,  but  separate  elsewhere. 
No  segmentation  of  the  oodlom  was  observed,  such  as  is  described  by 
TichomirofT. 

i.  Dorsal  vessel, — Along  the  line  where  the  two  layers  of  mesoderm 
meet  dorsally,  the  dorsal  vessel  is  formed ;  corpuscles  appear  before 
the  proper  walls  are  formed ;  they  arise  from  mesoderm,  and  not,  as 
Dohm  has  described,  from  the  yolk. 

jb.  Qenital  crgans. — ^Two  solid  cords  of  cells,  without  connection 
with  one  another,  extend  from  the  fourth  to  the  eighth  abdominal 
segment;  these  are  placed  at  the  junction  of  the  two  mesodermic 
layers,  outside  the  dorsal  vessel,  and  give  rise  to  the  genital  organs. 

I,  Lining  of  the  middle  intestine. — The  stomach  or  mesenteron  is 
lined  entirely  by  entoderm,  which  has  already  been  described  as  at 
first  forming  a  roof  to  an  internal  cavity ;  the  sides  bend  round,  and 
meet  on  the  ventral  surfcuse  to  form  a  tube. 

m.  AppendageSy  dc. — The  procephalic  lobe  appears  as  an  unpaired 
projection  of  ectoderm  and  mesoderm  at  the  anterior  extremity ;  it, 
later  on,  bends  downwards  so  as  to  form  the  upper  lip. 

The  antennie  appear  simultaneously  with  the  buccal  appendages : 
of  the  latter  there  are  four  pairs,  of  which  the  first  pair  totally  dis- 
appears; while  the  rest  form  the  mandibles  and  the  two  pairs  of 
maxillad.    The  thoracic  appendages  arise  one  after  the  other. 

The  abdomen,  as  a  rule,  carries  no  appendage ;  but  in  one  or  two 
instances  Prof.  Grassi  saw  paired  processes  on  the  last  segment,  and 
on  that  carrying  the  tenth  pair  of  stigmata;  these  soon,  however, 
disappeared. 

Butschli  appears  to  have  mistaken  the  prominences  formed  by  the 
deep  intersegmental  grooves  for  rudimental  abdominal  appendages. 

II.  General  part. — The  development  of  the  bee  may  serve  as  a 
type,  up  to  a  certain  point,  of  the  development  of  insects  generally, 
although  the  Hymenoptera  seem  to  be  the  highest  of  the  insects,  and 
the  be^  the  most  advanced  of  this  order. 

a.  Formation  of  the  blastoderm. — The  segmentation  of  the  egg  is 
very  similar  in  the  bee  to  that  observed  by  Butschli  in  the  Lepidoptera, 
8er.  2.-V0L.  VI.  3  F 
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and  by  WeLasmann  in  the  QrUioptera ;  while  that  of  Cynipa,  one  of 
the  Hjmenoptera,  is  di£Eerent  from  these.  Here  the  vitelliis  shows  in 
the  centre  nnmerons  nuclei,  which  emigrate  to  the  sorfiAce,  draw  the 
protoplasm  aromid  them,  and  form  the  first  cells  of  the  blastoderm. 
Among  the  Diptera,  Ohironamus  shows  tree  nndei  in  the  centre  of 
the  yolk,  although  a  protoplasmic  layer  has  already  appeared  on  the 
snr&oe. 

Grassi's  obsenrations  agree  with  those  of  Bobretsky  and  Tlchomiroff, 
in  that,  in  the  blastoderm,  cells  with  nnmerons  nuclei  are  seen — a 
sign  of  endogenous  division.  This  has  led  him  to  describe  the  seg- 
mentation as  follows : — **  The  segmented  egg  is  only  a  very  large  cell 
with  numerous  nuclei  surrounded  byprotoplasm  in  which  is  imi^ded 
a  great  quantity  of  deutoplasm."  He  as^  **  Why  is  the  blastoderm 
formed  on  the  surface  instead  of  elsewhere  ?  What  is  the  explanation 
of  centrolecithal  ova?"  He  explains  it  from  a  physiological  point 
of  view.  The  cells  are,  in  this  position,  in  close  contact  with  the 
external  medium  on  the  one  hand,  serving  therefore  for  rei^iration 
and  excretion ;  whilst  their  contact  with  the  yolk  within  suppbes  them 
with  nutriment.  In  a  similar  sort  of  way  he  would  explain  other 
modes  of  segmentation.  He  mentions  casually  that  in  none  of  the 
numerous  eggs  which  he  has  examined  freeh  and  by  sections  has  he 
ever  seen  oaryolytic  figures. 

h  Formation  of  germinal  layers. — ^He  aims  at  showing  that  the 
mode  of  formation  of  the  layers  in  insects  takes  place  by  a  process  of 
gastrnlation,  directly  comparable  to  that  in  Peripaius,  and  that  it  does 
not  dififor  fundamentally  from  the  process  in  other  Metazoa. 

The  median  groove,  by  means  of  which  the  ento-mesoderm  is 
formed  in  the  silkworm,  may  remain  as  a  canal  for  some  time.  In 
the  bee  this  groove  is  replaced  by  a  pair  of  grooves.  Contrary  to 
what  occurs  in  ordinary  gastrnlation,  the  entoderm  is  derived  from 
the  mesoderm ;  hence,  to  reduce  the  difference,  he  speaks  of  a  ^  meso- 
entoderm." 

c.  Analogy  of  amnion, — The  author  considers  the  amnion,  as  found 
in  existing  insects,  as  forming  an  integral  j>art  of  the  embryo's  body 
in  former  times.  He  starts  by  supposing  it  to  have  been  part  of  the 
dorsal  wall  of  an  ancestral  insect,  and  te^cing  no  share  in  protecting 
the  embryo  (just  as  is  found  in  the  lowest  Articulata).  The  dorsiu 
wall  grew  more  rapidly  than  the  ventral  plate,  and  became  folded 
over  the  embryo,  and  served  to  protect  it;  later  on  in  develop- 
ment, however,  it  became  filled  out,  and  formed  merely  part  of  the 
body. 

Gradually  it  would  take  a  greater  and  greater  share  in  protection, 
and  cease  to  be  a  part  of  the  body.  Although  analogous  with,  yet  he 
shows  that  it  is  not  homologous  with  the  vertebrate  amnion. 

d.  Homology  of  McdpigMan  tubea^  de^  wUh  stigmata. — The  absence 
of  stigmata  on  the  two  last  segments  of  the  body  is  compensated  for 
by  the  presence  of  a  pair  of  Malpishian  tubes  in  each  of  these  seg- 
ments. In  all  insects  the  mode  of  formation  of  these  two  structures 
agrees.  The  Malpighian  tubes  are,  indeed,  nearer  the  middle  line, 
bi:^t  if  the  abdomen  were  not  folded  on  to  the  dorsal  surface  of  the 
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egg,  the  apertures  of  these  two  series  of  strnetores  would  exactly 
correspond. 

In  the  silkworm  the  stigmata  are  absent  on  the  last  three  seg- 
ments, and  there  are  three  pairs  of  Malpighian  tubes. 

There  are  three  pairs  of  ectodermio  pits,  correspcmding  to  the 
three  buccal  segments ;  and  although  their  position  cUffers  horn  that 
of  the  stigmata,  Grassi  considers  these  salivary  and  spinning  glands 
to  be  homologous  with  trachesa.  All  the  above-mentioned  organs 
are,  whilst  in  the  egg,  filled  with  the  amniotic  liquid,  and  Uie  author 
considers  that  they  are  all  excretory  organs  during  development 
within  the  egg. 

Palm6n  and  G^egenbaur  have  suggested  that  the  trachesB  were 
originally  excretory  organs,  and  only  secondarily  became  respiratory. 
If  it  could  be  shown  that  the  antennary  glands  and  other  presumably 
excretory  organs  in  Orustaoea,  and  the  nephridia  in  worms,  are  all  ecto- 
dermio in  origin,  there  would  be  an  homology  between  all  these  organs. 

6.  Circulatory  system. — The  hypothesis  of  Btitschli  that  the  vessels 
are  the  remnants  of  the  segmentation  cavity  may  well  be  true,  if  the 
space  between  ectoderm  and  endoderm,  and  the  mesoderm  (due  to 
the  withdrawal  of  the  yolk),  and  from  which  the  dorsal  vessel  is 
formed,  is  to  be  considered  as  a  segmentation  cavity. 

/.  Appendages. — ^The  first  pair  of  buccal  appendages,  which  almost 
immediately  disappears,  may  perhaps  be  the  homologue  of  the  second 
pair  of  crustacean  autennao. 

The  disappearance  of  certain  appendages  proves  that  the  larvsB  of 
the  ancestors  of  the  bee  lived  a  free  life,  and  resembled  the  genus 
Campodea.  This  supports  the  theory  that  the  latter  are  to  be  con- 
sidered as  prato^nsects. 

Luminous  Organs  of  the  Mexican  Cucuyos.*— Herr  0.  Heine- 
mann  communicates  a  detailed  account  of  his  researches  on  the 
anatomy  and  physiology  of  the  luminous  organs  of  certain  Mexican 
Pyrophori,  or  Cucuyos. 

a.  Macroscopic. — The  organs  in  question  consist  (1)  of  two  elliptical 
patches  on  the  upper  surface  of  the  prothorax,  and  (2)  of  a  ventral 
organ  on  the  first  ventral  ring  of  the  abdomen.  Their  more  exact 
position  is  carefully  defined.  Thoy  are  known  to  be  special  differen- 
tiations of  the  dermal  matrix— the  so-called  hypcdermis.  Even  with 
the  naked  eye,  two  layers  are  distinguishable,  an  external  luminous 
stratum,  wax-like  in  Uie  daytime,  and  a  non-luminous,  white,  lower 
layer. 

h.  TJte  respiratory  system, — After  describing  the  disposition  of  the 
trachefld,  Herr  Heinemann  seeks  to  establish  from  his  observations  the 
following  statements:— (1)  The  inspiration  occurs  passively,  but  the 
exspiration  is  efifbcted  by  the  contraction  of  the  muscles  connecting 
the  rings  of  the  body ;  (2)  the  respiratory  movements  of  the  beetles 
are  restricted  to  the  abdomen ;  (8)  the  movements  are  continued  as 
usual,  even  after  the  removal  of  the  head  and  prothorax,  so  that  tho 
innervating  centre  cannot  be  exclusively  sought  in  the  odsophageal  or 
in  the  prothoracic  ganglion. 

♦  Arch.  f.  Mikr.  Anat,  xxvii.  (1886)  pp.  296-382. 
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e.  The  finer  ttructure  of  the  Iwntnoua  organs. — ^Tlie  histology  of 
the  two  layers  is  next  described.  The  appeSurance  of  the  luminous 
cells  in  their  living  and  dead  form,  the  occurrence  of  the  yellowish  • 
green  pigment,  formed  during  the  luminous  process,  the  acid  reaction 
of  the  layer,  the  effect  of  various  reagents,  the  relation  of  the  tracheea 
to  the  luminous  organ,  i&c,  are  intimately  discussed.  (2)  The  non- 
luminous  layer  consists  of  tracheal  and  loosely  packed  irregular 
masses,  and  is  not  definitely  separable  from  the  luminous  stratum 
above.  The  masses  consist  of  urates,  probably  with  potassium  and 
calcium  bases.  A  well-developed  layer  of  muscles,  below  the  luminous 
organ,  doubtless  serves  to  force  the  air  from  the  larger  tracheal  stems 
into  the  finer  branches,  and  thus  aids  in  the  luminous  process. 

d.  The  phenomena  of  the  luminous  function. — Herr  Heinemann 
describes  the  phenomena  of  the  luminous  process  both  in  the  living 
and  dead  beetle,  noting  the  colour,  intensity,  and  spectroscopic 
relations,  the  variations  under  different  circumstances  of  flight,  sleep, 
time  of  day,  &c  He  distinguishes  the  soft  light  seen  on  the  sleeping 
animal  or  on  excised  portions,  from  the  blaze  exhibited  during  active 
respiration.  His  study  of  the  relations  of  the  organs  to  the  respiratory 
system  leads  him  to  explain  the  variations  of  light  by  reference  to  the 
cQstribution,  &c.,  of  the  tracheaa.  The  light  is  brightest  and  lasts 
loui^est  in  those  portions  which  are  nearest  to  tracheal  branches  of 
considerable  calibre.  He  shows  that  the  tracheal  system  of  the 
posterior  organ  is  quite  independent  of  the  thoracic,  since  inspira* 
tion  through  the  latter  does  not  excite  luminous  function.  Nor  is 
thero  any  communication  between  the  trachess  of  the  luminous  organ 
and  those  of  the  rest  of  the  posterior  portion  of  the  body.  By  a 
similar  reference  to  the  tracheal  system,  he  explains  the  differences 
between  the  luminous  function  of  the  Pyrophori  and  that  of  the 
LampyridsB.  In  criticizing  Max  Schultze's  emphasis  on  the  rdle 
played  by  the  terminal  tracheal  ceUs,  he  notes — (1)  that  the  luminous 
organs  of  the  Oucuyos  are  wholly  destitute  of  tracheal  terminal  cells ; 
(2)  that  the  luminous  cells  are  only  browned  and  never  blackened 
by  osmic  acid,  which  does  not  harmonize  with  the  connection  between 
luminosity  and  blackening  by  osmic  acid,  which  M.  Schultze  sought 
to  demonstrate  in  regard  to  the  Lampyridfe;  (8)  that  the  non- 
luminous  layer,  on  the  other  hand,  behaves  to  osmic  acid  exactly  as 
the  tracheiJ  terminal  cells  of  the  Lampyridaa,  and  (4)  that  the 
<'  punctate  **  appearance  of  light,  which  Schultze  explained  by  refer- 
ing  it  to  the  tracheal  terminal  cells,  is  really  explicable  in  terms  of 
tracheal  distribution.  The  luminosity  of  excised  portions,  which 
may  in  a  damp  chamber  remain  functional  for  two  or  three  days,  is 
then  discussed. 

€.  The  influence  of  the  nervous  system  on  the  evolution  of  light, — 
As  the  result  of  a  number  of  crucial  experiments  effected  by  cutting 
the  nerves  at  various  places,  the  author  has  demonstrated  that  the 
luminous  function  of  the  ventral  organ  is  exclusively  inflaenced  by 
the  respiratory  movements,  and  therefore  only  indirectly  excited 
through  the  central  nervous  system.  No  excitation  of  the  ventral 
cord  resulted  in  luminous  function.    Thero  are  no  special  luminous 
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nerves.  He  shows  inter  alia  that  the  ventral  organ,  or  rather  the 
abdominal  respiratory  movements  are  controlled  from  two  centres, 
the  metathoracic  and  the  cephalic  ganglia.  The  excitation  of  the 
thoracic  organs  is  less  satisfactorily  investigated,  but  here  again  it 
seems  most  probable  that  there  are  no  special  lominoos  nerves,  and 
that  the  organs  are  exdosively  inflnenced  by  mnscnlar  contractions. 
A  corroboratory  experiment  in  which  the  luminosity  was  excited  by 
blowing  in  air,  beautifnlly  confirmed  the  above  results. 

/.  The  effect  of  artificial  stimuli.— The  blaze  of  light  results 
solely  from  the  oxygen  expressed  from  the  tracheas;  mechanical, 
chemical,  and  electriciEJ  stimuli  (on  excised  organs  of  course)  only 
effect  the  lesser  light  already  referred  to.  Mechanical  irritation  was 
most  effective,  though  some  chemical  reagents  gave  an  approximate 
result.  For  die  results  of  the  thirty  or  so  chemical  reagents,  and  of 
the  immense  number  of  electrical  experiments  (conducted  under  great 
difficulties  of  deficient  apparatus),  it  is  only  possible  here  to  refer  to 
the  summary  given  in  the  memoir  (pp.  869--377). 

g.  The  nature  of  the  luminous  process, — ^Beyond  the  fact  that  the 
luminous  function  depends  on  an  oxidation  process,  hardly  any  certain 
statement  can  be  made.  During  luminosity  a  greenish-yellow  pigment 
seems  to  be  formed,  but  the  import  of  the  observation  is  not  yet 
determined.  Herr  Heinemann  expresses  his  opinion  that  the  proto- 
plasm of  the  luminous  cells  forms  a  definite  substance,  luminous  in 
contact  with  oxygen.  The  organs  are  probably  peculiarly  modified 
skin-glands,  and  tiie  formation  of  this  specific  substance  is  comparable 
to  the  activity  of  glandular  cells.  What  the  substance  is  Herr 
Heinemann  hopes  to  discover  by  further  research.  He  was  hindered 
from  following  up  its  resemblance  to  white  phosphorus,  by  the 
impossibility  of  obtaining  even  a  fragment  of  phosphorus  in  Laguna 
de  Terminos ! 

Glands  of  Insects— A  new  type  of  Elastic  Tissue.*— M.  J.  Oazag- 
naire  states  that  the  so-called  elastic  cells  described  by  M.  Yiallanes 
in  Eristalis  as  a  new  type  of  elastic  tissue  are  merely  unicellular 
glands,  which  have  a  lubricating  function. 

nature  and  Ongm  of  the  Spiral  Thread  in  Trachesd.! — Weiss- 
man  has  described  me  origin  of  tne  *'  intima  "  and  of  the  spiral  thread 
of  trachefe  in  insects,  and  has  shown  that  the  peritoneal  membrane  of 
the  trachea  is  the  inpushed  epiblast,  while  the  "  intima  *'  is  merely  a 
sort  of  cuticular  product  of  this  peritoneal  epithelium.  Dr.  A.  S. 
Packard  gives  the  name  "endotracheal  to  this  cuticle,  and  "ecto- 
trachea"  to  the  epithelium  which  produces  it.  By  the  study  of 
transverse  sections  through  the  pupa  of  Datana  sp.,  he  concludes  that 
the  so-called  spiral  thread  is  not  really  spiral,  but  is  a  series  of  circular 
thickenings  of  the  endotrachea ;  these  thickenings  or  '*  tsBnidia  "  may 
extend  all  round,  or  they  may,  as  at  the  branchings  of  a  trachea,  only 
partly  surround  the  tube. 

*  Gomptes  Bendos,  cli.  (1886)  pp.  1501-3. 

t  Amer.  Natural.,  xx.  (1886)  pp.  438-42  (3  figs.). 
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In  a  sabsequent  note  *  the  author  remarks  that  in  some  insects 
the  thread  may  be  a  continnons  spiral;  which  he  speaks  of  as  a 
'<  taonidixmi/'  nsing  the  plural  when  the  thread  is  not  continuous. 

In  the  development  of  these  structures  the  author  finds  that  the 
ectotraohea  appears  as  a  layer  of  nuclei  which  send  off  processes, 
having  a  more  internal  position  and  running  round  the  lumen;  it 
is  from  these  prolongations  that  the  tssnidia  will  be  formed  and  by 
their  growth  and  fusion  giye  rise  to  the  endotrachea,  of  which  the 
tsBuidia  are  only  band-like  tixickenings,  each  being  independent 
and  usually  ring-like ;  but  where  a  trachea  branches,  a  new  series  of 
ta&nidia  commence. 

Odoriferous  Organs  of  Bed-bug.f — ^M.  J.  Eiinckel  is  of  opinion 
that  the  observations  of  Landois  on  the  odoriferous  organs  of  the  bed- 
bug are  incomplete  and  inexact  Toung  specimens,  on  leaving  the 
egg,  have  three  odoriferous  glands  in  the  dor^  region  of  the  abdomen ; 
to  see  these  glands,  the  insects  must  not  be  studied  when  their  digestive 
tract  is  gorged  with  blood,  but  they  must  be  first  made  transparent. 
These  tluee  glands  remain  till  after  the  last  ecdysis,  when  they  are 
replaced  by  thoracic  and  sternal  glands.  The  author  points  out 
that  there  are  two  systems  of  glands  in  those  Hemiptera  which  have 
not  been  so  modified  as  to  lose  their  wings.  The  presence  of 
the  metathoracic  sternal  apparatus  may  be  taken  as  a  criterion  of 
maturity. 

Internal  Air  of  Insects  compared  with  that  of  Leave84—M.  J. 
Peyron  gives  the  results  of  his  experiments  as  to  the  percentage  of 
oxygen  contained  in  the  air  within  insects. 

He  kept  100  grams  of  cockchafers  in  a  covered  dish  and  drew  off 
the  air  each  day ;  in  some  cases  at  the  temperature  of  the  laboratory, 
at  others  when  heated  in  the  sun,  again  virhen  surrounded  by  ice. 
JPrGm  these  experiments  he  concludes  that  as  the  vitality  of  the 
insects  decreases,  as  by  cold,  the  percentage  of  oxygen  increases,  thus 
a^preeing  with  the  results  of  his  experiments  on  leaves,  and  justifying 
his  idea  that  "  the  proportion  of  oxygen  increases  when  protoplasmic 
activity  diminishes.** 

y.  Prototraoheata. 

Development  of  Peripatu8.§ — Herr  J.  Eennell  has  published  the 
second  part  of  his  essay  on  tiie  development  oiPeripatua  edtoardsii  and 
P.  torquaius. 

The  general  form  of  the  body  and  its  changes  are  first  considered. 
The  circular  markings  on  the  appendages  are  stated  to  be  nothing 
more  than  folds  of  the  epidermis,  in  the  formation  of  which  no  share 
is  taken  by  cutis,  connective  tissue,  or  musculature.  Segmentation 
affects  the  ectoderm,  and  all  the  ventral  organs  remain  segmentally 

•  Amor.  Natural.,  xx.  (1886)  p.  658. 

t  Comptee  Bondus,  ciii.  (1886)  pp.  81-3. 

X  Ibid.,  cU.  (1886)  pp.  1339-41. 

§  Arbeit  ZooL-Zoot.  Inst.  Wurzburg,  viii  (1886)  pp.  1-93  (6  pis.). 
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ooimected  with  the  nervooB  system.  The  author  makes  additions  to 
our  knowledge  of  the  metamorphoses  of  the  eephalie  end  of  the 
body. 

In  describing  the  deyelopment  of  the  organs,  the  ectodermal 
atmctores  are  first  dealt  with;  the  neryons  system,  the  ventral 
organs,  and  &e  slime-glands  are  especially  noticed.  The  eye  is 
developed  very  simply  and  has  only  a  secondary  connection  with  the 
brain.  Of  the  mesodermal  stmctnres  the  first  to  be  described  are 
the  segmental  cavities;  the  primitive  cavity  becomes  divided  into 
three  parts,  which  communicate  with  one  another,  and  one  of  them 
becomes  the  infondibnlmn  of  the  segmental  organ.  The  paired 
segmental  organ  of  the  segment  which  carries  the  slime-papillsB 
undergoes  the  most  remarkable  changes,  for  it  becomes  converted  into 
the  salivary  gland.  This  change  occurs  only  at  a  late  period.  The 
existence  of  its  segmental  funnel  seems  to  have  escaped  the  notice  of 
earlier  observers.  The  generative  organs  appear  to  be  nothing  else 
than  modified  se^ental  organs ;  the  author  gives  a  very  detailed 
description  of  their  development,  and  points  out  that  the  ovary  is  the 
homologue  of  the  testis,  the  receptaculum  seminis  and  receptaculum 
ovorum  of  the  vas  efferens,  the  uterus  of  the  seminal  vesicle  and  vas 
deferens,  and  the  vagina  of  the  spermatophoral  region  and  the  ductus 
ejaculatorius. 

The  author  concludes  with  some  remarks  and  criticisms  of  the 
work  of  other  naturalists  who  have  studied  PeripcUua. 


S.  Aradmida. 

Brain  of  the  Scorpion.* — ^M.  G.  Saint-B6my  finds  that  the  brain 
of  the  scorpion  is  formed  by  a  central  mass  of  medullary  substance, 
which  above,  in  front,  and  partly  at  the  sides,  is  invested  by  cellular 
layers.  Towards  the  mid-third  of  its  height  the  medullary  substance 
forms  the  greater  part  of  the  mass ;  superiorly  the  medullary  sub- 
stance occupies  only  a  part  of  the  anterior  surfaces,  and  the  distinc- 
tion into  two  halves  is  better  marked.  More  than  two-thirds  of  the 
supra-ceeophageal  mass  represents  the  optic  ganglion,  and  from  it  are 
given  off  two  pairs  of  optic  nerves.  In  the  lower  third  of  the  brain 
the  median  groove  grows  shallower  and  shallower.  At  the  plane  of 
passage  of  the  (esophagus  the  lateral  cellular  investment  is,  on  its 
extemo-lateral  surface,  continuous  with  the  corresponding  commis- 
sure. Becent  researches  have  shown  that  in  spiders  this  portion 
represents  the  original  ganglia  of  the  chelicerte;  in  the  adult 
scorpion  the  common  ganglion  of  the  chelicerss  commences  a  little 
below  the  passage  of  the  oesophagus.  It  gives  rise  to  the  two  paired 
nerves  of  the  chelicene,  and  to  an  unpaired  median  nerve.  The 
nerve-centres  are  enveloped  in  an  external  neurilemma  provided  with 
flattened  nuclei,  and  in  an  internal  neurilemma;  fine  fibres  unite 
these  two  and  form  branches  in  the  intermediate  space. 

*  Ck>mpto8  ReDdus,  cii.  (18S6)  pp.  1492-4. 
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c.  Crustacea. 

Physiology  of  HervouB  System  of  Lobster.*  —  Mr.  C.  P 
Marshall  finds  that  there  are  no  motor  or  sensory  roots  in  the  lobster 
analogous  to  those  of  the  spinal  nerves  of  yertebrates ;  though  there 
is  no  marked  deonssation  of  the  nerre-fibres  in  the  central  nervons 
system,  nervons  impulses  readily  travel  across  the  ganglion ;  each 
ganglion  is  a  reflex  centre  for  the  appendages  which  it  supplies. 
There  is  a  distinct  sense  of  touch  which  can  be  exercised  through  the 
thick  cuticle  in  all  parts,  especially  in  the  large  claws.  The 
cerebrum  is  the  seat  of  origin  of  iiiiiibitory  impidses  and,  conse- 
quently reflex  actions  are  much  more  marked  ^hen  this  mass  is 
separated  from  the  rest  of  the  nervous  system.  All  the  ganglia  are 
sensitive,  L  e.  respond  to  stimulation.  ]kormally  nervous  impulses 
pass  down  the  cord,  but  if  this  path  be  interrupted,  they  will  pass 
up  it 

Germinal  Vesicle  of  Sinhonostoma  diplochoeto8.t— M.  E.  Jourdan 
describes  the  ova  of  Siphonoatoma  as  measuring  130  /a,  while  the 
germinal  vesicle  is  60  /x  in  diameter ;  the  latter  contains  all  the 
constituent  parts  of  a  cell-nucleus ;  its  nucleolus  varies  in  form  and 
appearance,  and  appears  to  be  altogether  independent  of  the  nucleus 
itself.  The  principal  nucleolus  appears  to  be  capable  of  producing 
even  when  the  ovum  is  in  a  state  of  repose,  a  certain  number  of 
grains  of  a  chromatic  substance ;  these  detach  themselves  and  migrate 
mto  the  substance  of  the  nucleus  to  give  rise  to  secondary  nucleoli.^ 

Influence  of  Ehizocephala  on  the  External  Sexual  Characters 
of  their  Ho8t§ — ^M.  A.  Giard  gives  on  account  of  the  influence  of 
Sacculina  Fraissei  on  its  host  {Stenorhynchus  phalangium).  This  now 
species  is  entirely  hidden  in  the  cavity  formed  by  the  tail  of  the 
crab  and  its  sternal  plastron  ;  its  characters  are  described,  and  it  is 
stated  to  be  allied  to  8*  corctdum.  Its  female  hosts  have  the  four 
pairs  of  ovigerous  legs  greatly  reduced,  and  the  males  have  much 
shorter  oopulatory  stylets.  Tlie  secondary  sexual  characters  of  the 
male  are  also  affected,  for  the  chelsd  do  not  extend  beyond  the  head, 
as  they  do  in  normal  males.  M.  Giard  thinks  that  a  comparable  set 
of  facts  are  only  to  be  found  in  castrated  vertebrates.  Other  parts  of 
Sacculinids  may  be  found,  on  examination,  to  have  the  distinctive 
sexual  characters  reduced  and  rendered  less  well  marked. 

Hervous  System  of  Peltogaster.  ||— M.  T.  Delage  says  that, 
having  obtained  nearly  2000  examples  of  Pagurus,  he  found  that  of 
1651,  i8  (or  1  in  85)  were  effected  by  the  parasite  Pdtogaster;  if  medium 
sized  specimens  alone  are  taken,  1  in  20  is  found  to  be  infested. 

Describing  first  the  general  arrangement  of  the  organs,  the  author 

*  Studies  from  the  Biological  Laboratories  of  the  Owens  Ck)llege,  L  (1886) 
pp.  813-23. 

t  Ck)mptC8  Rendns,  cii.  (1886}  pp.  1494-6. 

X  **MoleouleB  seoondaires ''  la  apparently  a  misprint  for  '^nucldoloe  secon- 
daires." 

§  Gomptes  Rondus,  ciii.  (1886)  pp.  84-6. 

B  Arch.  Zool.  Exp6r.  ct  Gen.,  iv.  (1886)  pp.  17-36  (1  pi.). 
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reminds  ub  that  Peltogaater  is  carved  on  itself,  that  it  is  fixed  to  its 
host  by  a  small  pedicle,  which  varies  a  little  in  position  and  has  at 
the  other  end  the  cloacal  orifice. 

It  is  of  a  rosy  colour,  bat  becomes  a  reddish-orange  when,  as  is 
often  the  case,  it  is  fall  of  ova.  It  is  from  2  or  8  to  12  or  15  mm.  in 
size.  It  has  a  very  marked  general  resemblance  to  a  SaceuUnOy  bat 
differs  in  some  important  points.  The  mesentery  is  not  flattened, 
but  very  wide ;  the  two  membranous  folds  of  which  it  is  formed  are 
not  closely  appressed,  but  separated  by  a  mesenteric  canal.  The 
testes  are  a  little  nearer  the  pedicle,  and  their  csBcal  termination  is 
not  swollen  but  gradually  tapers  and  loses  itself  in  the  adjoining 
connective  tissue ;  their  deferential  orifioe  is  much  larger  than  that 
of  SaccuHiuu  The  cement-glands  are  not,  as  Eossmann  thought, 
absent,  but  are  really  very  large.  The  ganglion  which  forms  the 
sole  representative  of  the  central  nervous  syi^m,  is  situated  in  the 
mesentery,  in  the  sagittal  plane  between  the  pedicle  and  the  cloaca, 
but  is  mudi  nearer  &e  former.  The  ganglion  is  so  small  and  the 
surrounding  connective  tissue  is  so  like  it  that  it  is  almost  impossible 
to  make  it  out  in  a  fresh  specimen. 

Specimens  should  be  macerated  in  a  12  per  cent,  solution  of  nitric 
acid  for  three  or  four  days,  when  they  are  relatively  easy  to  dissect ; 
the  connective  tissue  is  thus  rendered  very  fragile,  and  is  partially 
destroyed,  the  albuminoid  substance  of  the  ova  is  coagulated,  and 
the  ova  formed  into  a  solid  mass  which  can  be  easily  removed ;  the 
ganglion  and  nerves  become  tinged  and  much  easier  to  see. 

The  ganglion  is  a  small  fusiform  elongated  mass,  about  1  mm.  in 
size  and  branched  at  its  end  ;  it  is  imbedded  in  connective  tissue.  It 
gives  off  three  groups  of  nerves :  an  anterior,  which  contains  four  pairs ; 
a  lateral,  in  which  there  is  only  one  pair ;  and  a  posterior,  formed  by 
a  single  unpaired  nerve  and  its  ramifications.  In  the  median  line  tho 
first  group  gives  off  a  pair  of  very  fine  and  long  nerves,  which  extend 
along  the  mesentery,  in  the  midst  of  the  connective  tissue,  as  far  as 
the  cloaca ;  they  penetrate  into  the  muscular  substance  into  which 
they  can  be  traced  for  a  certain  distance ;  they  evidently  terminate 
in  tiie  muscles  of  the  cloaca,  and  especially  in  the  sphincter ;  and  they 
may  be  called  the  cloacal  nerves.  At  the  sides  there  are  the  paired 
anterior  and  lateral  pallial  nerves ;  the  ovarian  are  given  off  from  the 
anterior  extremity  of  the  ganglion,  and  are  exceedingly  delicate. 
The  lateral  groap  forms  the  parieto-visceral  of  either  side,  and  its 
chief  branch  is  the  nerve  of  the  cement-gland.  The  posterior  group 
contains  a  large  trunk  which  may  be  called  the  pallio-visceral  nerve ; 
this,  near  its  origin,  gives  off  a  pair  of  very  fine  branches  which 
supply  the  testes  and  meir  deferent  canal.  The  author  gives  a  brief 
notice  of  the  histology  of  the  nerve-fibres  and  cells. 

The  mantle  of  PeUogaster  is  formed,  as  in  Sdcculina,  of  nucleated 
epithelio-connective  fibres,  among  which  is  a  plexus  of  muscular 
fibres ;  the  ovary,  as  in  the  allied  form,  consists  of  two  lobes,  and  the 
testes  of  two  tubes.  The  cement-glands  are  very  large,  and  differ  in 
position  and  constitution  from  those  of  Sacculina ;  the  difference  in 
position  is  duo  to  the  ovary  opening  at  the  level  of  tho  incubatory 
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poTich;  the  branched  portion  of  the  gland  of  Sacculina  is  abeeat 
The  author  concludes  with  the  reflection  that  his  investigation  of  the 
nenrons  system  has  been  rendered  easy,  not  by  special  address  in 
dissection,  but  because  of  the  morphological  knowledge  which  he  had 
gained  from  the  study  of  SaccuUna. 

Vermes. 

Siflerentiating  Embryonic  Tissues.*— Dr.  0.  0.  Whitman  finds 
that  each  of  the  germ-bands  in  the  developing  egg  of  Clepsine  is 
made  up  of  three  distinct  layers;  (1)  an  epidermal  laver;  (2)  a 
layer,  consisting  of  four  longitudinal  rows  of  cells ;  (8)  a  deeper 
layer,  next  the  yolk,  composed  of  longer  cells.  The  layer  (2)  is  the 
product  of  the  four  larger  cells,  **  neuroblasts,"  at  the  posterior  end 
of  each  germ-band.  The  third  layer  is  derived  from  a  large  ^'  meso- 
blast,"  which  lies  below  the  preceding. 

The  author  confirms  his  previous  statement  that  the  nerve-cord  is 
formed  from  the  neuroblasts,  but  finds  that  only  one  row  on  each 
side,  nearest  the  median  line,  takes  part  in  its  formation.  These  are 
stained  a  faint  brown  by  osmic  acid.  (The  author's  method  has 
been  already  given,  j)  The  outermost  row  on  each  side  gives  rise  to 
muscular  tissue,  and  the  two  rows  between  these,  which  are  much 
more  deeply  coloured  by  osmic  acid,  develope  into  nephridia.  The 
author  is  uncertain  whether  these  rows  of  cells  extend  into  the 
prostomium ;  but  the  cerebral  ganglia  and  nerve-ring  are  formed  from 
cells  below  the  epidermis,  and  not  from  a  thickening  of  epidermis. 
There  is  a  thickening  of  the  epidermis  overlying  the  four  sub- 
OBSophageal  ganglia,  but  this  gives  rise  to  glands,  which  serve  later 
on  to  attach  the  embryo  to  the  parent  These  gland-cells  are  stained 
deeply.  The  epithelium  of  the  alimentaiy  tn^  except  stomodoBum 
and  proctodoeum,  is  formed  from  free  nuclei  belonging  to  the  three 
large  blastomeres.  The  alimentary  tract  is  formed  from  in  front 
ba^wards. 

The  sense-organs  on  the  lip  arise  as  bulb-like  thickenings  of  the 
epidermis;  two  pairs  of  these  are  present  at  the  time  of  hatching, 
and  before  the  eyes  and  segmented  sense-organs  appear.  From  their 
symmetrical  arrangement,  the  author  thinks  that  these  sense-organs 
are  primarily  segmentaL 

The  Slial>ditidflD.t — Dr.  L.  Oerley  has  published  a  monograph 
on  these  nematoid  parasites  in  which  their  medical  relations  as  well 
as  ihm  structure  and  natural  history  are  considered;  greater  attention 
has  been  directed  to  these  worms  since  1879,  when  there  was  an 
epidemic  on  board  the  training  ship  '  Cornwall '  in  the  Thames ;  this 
epidemic  was  thought  to  be  due  to  Bhabditis  ierricolay  but  Dr.  Oerley 
shows  that  that  nematoid  is  a  monogenous  form  which  always  leads 
a  free  life,  and  cannot  exist  in  the  digestive  tract  of  mammals :  the 
heterogenous    forms — or  those  which  lead  a  hermaphrodite    and 

•  Amer.  Natural.,  xix.  (1885)  pp.  1134-7.      f  See  this  Joornal,  ante,  p.  155. 
X  *  Die  Rhabditidou  uud  ihro  modioinisoho  Bodeutung,'  8vo,  Berlin,  1886, 
81  pp.  and  6  pis. 
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parasitic  alternatiDg  with  a  dioeoioos  and  free  life — as  Ehahdanema^ 
and  Angiottomum,  are  now  placed  in  the  separate  suborder  of  the 
Rhabditiformsd,  and  the  family  Rhabdonemidss. 

Excretory  and  nervoiui  system  of  Dnthiersia  and  Solenophoms.* 
— M.  J.  Poirier  describes  tiie  excretory  system  of  2).  expansa  and 
S,  megalocephaluB  as  consisting  of  two  pairs  of  longitudinal  vessels 
connected  by  a  transverse  vessel  in  each  ring.  The  external  vessels 
are  more  delicate  than,  and  placed  dorsally  to,  the  internal  vessels ; 
the  walls  are  not  cellular,  but  are  formed  of  a  thickening  of  the 
connective  tissue  that  surrounds  them,  and  of  a  muscular  coat.  In 
the  head  the  internal  vessels  are  merely  represented  by  a  network 
of  vessels ;  at  some  distance  from  the  head  a  series  of  secondary 
vessels  is  met  with ;  starting  from  this  region  the  principal  vessels 
give  off  a  large  number  of  branches.  Some  ramify  a  great  deal  and 
are  especially  numerous  in  the  central  region  of  the  rings,  where  they 
terminate  in  funnels ;  others  pass  peripherally  and  unite  to  form  a 
lacunar  vessel,  placed  inside  the  nervous  system. 

The  nervous  system  in  the  rings  consists  of  two  large  longitudinal 
cords  placed  outside  the  excretory  system.  These  pass  into  the 
head  and  pass  along  the  wall  of  the  sucker;  at  the  anterior 
extremity  each  forms  a  ganglion,  which  are  joined  together  by  a 
transverse  conmiissure.  £q  Dnthiersia  the  nerves  in  the  head  give  off 
lateral  nerves,  and  from  each  ganglion  a  couple  of  nerves  are  given  off, 
each  pair  of  nerves  uniting  to  form  a  ring.  The  other  latenl  nerves 
form  a  network,  which  lies  close  below  the  sucker.  In  Solenophorus, 
the  nerves  in  the  head  give  off  no  lateral  branches,  and  each  of  the 
lateral  nerves  from  the  two  ganglia  has  itself  a  ganglion  upon  it ;  the 
two  nerves  unite  to  form  a  ring  as  before ;  this  nerve-ring  lies  just 
below  the  muscular  ring  of  the  sucker.  The  difference  exhibited 
by  ihe  nervous  system  in  these  two  genera  is  probably  connected 
with  the  different  mode  of  fixation  to  the  host  found  in  each.  In 
Duthiersia  the  villi  of  the  intestine  are  compressed  by  the  whole  surface 
of  the  sucker,  whereas  in  Solenophorus  the  villi  are  clasped  only  by 
the  muscular  rim  of  the  sucker. 

Parasites  of  HalapterunuLt — ^Prof.  O.  Fritsch  describes  various 
helminth-parasites  from  this  electric  fish.  Coridkbothrium  is  a  new 
genus  of  Oestoda,  which  appears  to  be  intermediate  between  the 
Boihriocephalidffi  and  the  TaaniidsB.  It  has  a  terminal  cavity  in  which 
there  are  four  suckers  arranged  crosswise;  no  neck;  and  typical 
gonads  with  marginal  orifices.  The  form  cii  the  head  is  very  like 
tiiat  of  CaryophyUBSUs.  The  sole  species  known  is  called  0.  solidum. 
There  is  also  a  new  Tsmia  which  is  called  T.  maJaj^teruri.  Of  the 
Nematoids,  TMchosomum  papillosum  sp.  n.  was  found  in  the  stomach, 
and  even  in  young  examples  of  the  fish  there  were  specimens  of 
FUaria  pisciumj  which  were  encapsuled  in  the  body-cavity,  in  the 
muscles,  and  even  in  the  electric  organ  itsell    The  author  justly 

♦  Comptes  Rendus,  cii.  (1886)  pp.  700-3. 

t  Sa  K.  PreuBS.  Akad.  Berlin,  1886,  pp.  90-108  (1  pi.)- 
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remarks  on  the  extraordinary  character  of  the  last-named  site,  where 
the  parasites  must  be  exposed  to  the  full  force  of  the  electric  shock. 

Studies  on  Bhabdocosl  Torbellarians.* — In  his  first  contribution 
Dr.  L.  Bohmig  deals  with  the  genus  GraffiUa^  first  described  by  v. 
Ihoring  in  1876.  After  some  account  of  the  external  form  the 
author  describes  his  methods  of  study.  The  worms  were  treated 
with  hot  and  cold  solutions  of  corrosive  sublimate,  1/2-2  per  cent, 
solutions  of  chromic  acid,  Eleinenberg's  picric  acid  solution,  and  1  per 
cent,  osmio  acid.  The  first  gave  the  best  results.  For  museum 
purposes  they  are  best  killed  with  picric  acid. 

The  author  gives  a  detailed  account  of  the  organs,  even  of  parts 
that  have  been  already  correctly  described  by  previous  observers. 

Histology  of  AoobIous  Bhabdoc(Bla.t — ^M.  T.  Delage  finds,  from  a 
study  of  Gmvoluta  schuUzii,  that  the  investment  of  the  body  is  formed 
by  a  layer  of  ciliated  cells,  which  have  partly  lost  their  individuality, 
and  of  the  three  most  muscular  layers.  Within  the  body  there  are, 
in  addition  to  the  reproductive  organs,  a  well-developed  otocyst,  two 
eye-spots,  a  frontal  organ  which  has  the  function  of  tactile  sensation, 
and  is,  possibly,  also  olfieMstory,  a  well-developed  nervous  system,  and 
germ-c^ls.  The  whole  of  the  free  space  is  occupied  by  the  reticulum, 
which  is  dense  in  the  head,  rarer  in  the  superficial  layers  of  the  body, 
and  still  rarer  in  the  central  parts.  It  is,  however,  everywhere  con- 
tinuous, and  there  is  no  distinct  digestive  cavity.  The  nerves  are  in« 
vested  in  an  endothelial  sheath,  formed  of  connective-tissue  cells, 
which  completely  separate  them  from  the  other  organs.  With  regard 
to  the  lacunaa  in  the  reticulum  the  author  desires  to  speak  with  some 
reserve.  He  believes  that  in  Convoluta^  at  any  rate,  this  reticulum 
represents  a  true  connective  tissue,  and  that  it  is  not  a  continuous 
mass,  hollowed  out  by  vacuoles.  He  points  out  that  all  the  space  cir- 
cumscribed by  the  integuments,  and  invaded  by  the  reticulum,  which 
occupies  without  filling  it,  represents  the  fused  general  and  digestive 
cavities.  If  this  be  so,  the  reticulum  is  merely  an  unimportant  sup- 
porting tissue,  arranged  so  as  to  consolidate  the  organism,  without 
forming  any  complete  septa.  Everything  is  found  in  a  common 
cavity  and  bathed  by  common  fluids.  If,  on  the  other  hand,  the 
reticulum  forms  a  continuous  and  closed  system,  it  establishes  some 
kind  of  order.  The  lacunsB  are  closed,  the  food  and  the  zoochlorellaa 
are  separate  from  the  nerves  and  the  sexual  products,  and  have  their 
special  modes  of  exit 

With  regard  to  the  small  cells  which  Mr.  Geddes  has  called  PuZ- 
sateUa  Convolutm,  M.  Delage  states  that  they  are  caliciform,  have  no 
nucleus,  and  have  their  cavity  occupied  by  a  tuft  of  cilia  which  move 
rhythmically.  This  cavity  does  not  appear  to  communicate  with 
special  ducts,  or  with  the  lacunaa  of  the  reticulum.  In  fiftvour  of  the 
view  of  Geddes  that  they  are  protozoic  parasites,  it  is  to  be  noted  that 
ihey  are  not  regularly  distinguished  through  one  animal,  or  equally 
through  several.    One  Convoluta  may  have  thirty  or  forty,  and  another 

♦  Zeitschr.  f.  Wiss.  Zool.,  xliii.  (1886)  pp.  290-328  (2  pla.). 
t  Arch.  Zool.  Expcr.  et  Gen.,  iv.  (1886)  pp.  109-60  (2  pla.)- 
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only  three  or  four.  They  are  generally  found  in  greatest  numbers 
near  the  head,  and  eepeciaUy  near  the  month ;  bnt  this  is  not  always 
the  case.  Lastly,  they  do  not  appear  to  be  injured  by  being  expelled 
from  the  body,  for  their  movements  are  then  often  twice  as  energetic. 
These  reasons,  however,  do  not  appear  to  the  author  to  be  conclusive. 
Against  them  there  is  the  fact  that  PuUaUUlm  have  never  been  found 
swimming  freely  in  the  water  in  which  the  OonvohUa  dwells. 
Another  hypothesis  is  possible — that  they  are  cells  of  the  body  of  the 
animal  which  have  projected  into  one  of  the  cavities  of  the  reticulum, 
and  have  become  differentiated  into  a  small  organ  capable  of  pro- 
ducing movements  of  the  contained  liquid.  Their  development,  how- 
ever, remains  to  be  worked  out.  Analogy  helps  us  so  far  that  in 
(hinda  Lang  has  discovered  ciliated  infundibulate  cells  mixed  with 
those  of  the  intestine,  and  has  admitted  the  possibility  of  the 
analogous  cells  in  the  parenchyma  being  migrants  from  the  intestinal 
layer.  The  question  is  one  which  can  only  be  solved  by  a  history  of 
their  development 

Cephalic  Pits  of  Hemertines.* — M.  Bemy  de  Saint  Loup  thinks 
that  toe  cephalic  pits  of  the  Nemertinea  may  be  strictly  compared  to 
the  essential  forms  of  the  segmental  organ  of  the  Hirudinea,  from 
which  they  only  vary  in  structure  and  function.  They  may  serve  as 
auditory  organs,  as  an  irrigating  and  respiratory  apparatus,  or  as  a 
head-kidney. 

Ctenoplana  Kowalevskii.! — ^Dr.  A.  Eorotneff  describes  a  remark- 
able new  form  which  appears  to  be  allied  to  Ooeloplana  metschnikomi. 
He  found  it  at  a  small  coral-islet,  Fulu  Fandau,  off  the  west  coast  of 
Sumatra.  Externally  it  is  quite  flat  and  round,  and  measures  about 
6  mm.  in  either  direction.  It  creeps  about  like  a  planarian  on  its 
ventral  surface,  in  the  centre  of  which  there  is  the  rounded  mouth. 
On  the  middle  of  the  dorsal  surface  there  is  an  otolith- vesicle ;  the 
line  which  joins  this  with  the  mouth  may  be  regarded  as  the  primary 
axis.  In  the  middle  of  the  anterior  and  of  the  posterior  margin  there 
is  a  notch,  and  the  plane  which  unites  them  and  passes  through  the 
primary  axis  may,  in  accordance  with  Chun's  terminology  of  the 
Gtenophora,  be  called  the  gastric  plane.  Along  this  plane  the  animal 
folds  itself  when  it  sinks  from  the  surface  to  the  bottom  of  the  water. 
In  such  a  position  one  best  sees  a  thickening  of  the  surface,  which 
extends  backwards  and  forwards  into  two  blunt  points.  Eight  and 
left  there  are  three  similar  points,  and  they  all  give  a  stellate  appear- 
ance to  the  thickening.  Between  these  rays  there  are  deft-like 
orifices,  which  inclose  ctenophoral  plates,  which  are  capable  of  pro- 
traction and  retraction. 

The  transverse  plane,  and  that  at  right  angles  to  the  gastric, 
inclose  two  tentacles,  the  presence  of  which  can  only  be  detected  in 
sections.  In  colour,  Ctenoplana  is  rosy  above  and  yellowish  below ; 
the  margin  of  the  body  is  transparent. 

As  in  Cceloplana  Uie  tentacles  are  solid,  the  lumen  being  occupied 

♦  Comptes  Bendus,  ciL  (1886)  pp.  1576-8. 

t  Zeitachr.  f.  Wise.  Zool.,  xliii  (1886)  pp.  242-51  (1  pi.). 
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by  longitadinal  mnscleB.  The  month  leads  directly  into  a  eavity, 
whence  arise  the  gastro-vasonlar  canals,  or  better,  enteric  branches ; 
these  are  very  nnmerons,  and  do  not  appear  to  be  definitely  arranged ; 
they  anastomose  at  their  periphery.  The  inner  gastric  wall  developes 
yarions  internal  processes ;  the  epithelinm  is  covered  by  a  number  of 
long  cilia,  and  contains  unicellular  glands.  The  new  form  differs 
from  Cceloplana  in  having  one  instead  of  two  vertical  canals ;  this, 
which  lies  centrally  below  the  otolith-vesicle,  appears  to  correspond 
to  a  funnel  of  the  Gtenophora,  which  is  here  considerably  reduced, 
and  is  not  an  independent  structure,  but  an  integral  part  of  the  gastric 
cavity.  Dorsally  there  are  right  and  left,  two  small  openings  which 
lead  directly  into  infundibular  enlargements,  from  which  fine  canals 
pass  at  right  angles  to  the  primary  axis.  They  do  not  appear  to  be 
ciliated.  From  the  primary  axis  branches  are  given  off  in  all  direc- 
tions and  traverse  the  parenchyma.  The  relation  of  these  to  the 
formation  of  the  longitudinal  musculature  is  very  remarkable;  the 
cuial  leads  into  an  enlargement  in  which  are  inclosed  longitudinal 
muscles ;  these  appear  to  be  comparable  to  the  water-vascular  system 
of  Planarians.  They  are  quite  primitive  in  structure,  and  cannot  be 
regarded  as  an  independent  system,  but  as  a  body-cavity  which  com- 
municates with  the  outer  world  by  a  pair  (or  possibly  more)  of 
orifices.  The  musculature  is  closely  connected  wi^  the  layer  which 
forms  the  surfiuse  of  the  body ;  of  this  there  is,  first,  a  well  defined 
body-epithelium,  which  consists  of  cylindrical  cells ;  dorsally  there 
are  large  gland-ceUs,  the  contents  of  which  are  clear  and  transparent. 
At  the  base  of  the  epithelium  there  are  a  large  number  of  interstitial 
cells,  and  there  is  a  basal  membrane,  which  appears  to  be  quite 
homogeneous  and  elastic,  and  has  no  indications  of  any  cellular 
elements ;  this  membrane  varies  in  thickness  in  different  parts  of  the 
body. 

The  muscles  belong  either  to  the  dermal  system,  in  which  we  find 
all  the  superficial  layers,  to  that  of  the  dorso-ventral  fibres,  or  to  the 
special  supply  of  the  ctenophoral  plates  and  tentacles.  Among  them 
we  find  a  special  system  of  longitudinal  fibres  which  cannot  be 
homologized  with  any  found  either  in  Ctenophores  or  Planarians; 
it  is  that  which  supplies  the  stellate  dorsal  structure.  Each  longi- 
tudinal muscle  represents  a  single  bundle,  the  middle  is  occupied  by 
strong  fibres,  and  at  the  periphery  there  are  thin  corresponding  coll- 
nudei,  which  surround  the  bundle  on  all  sides. 

The  author  regrets  that  he  was  unable  to  make  a  complete  study 
of  the  nervous  system ;  with  regard  to  Uie  otolith-veside,  he  tells  us 
that  the  pit  is  bounded  by  a  ridge-like  thickening ;  the  base  is  some- 
what complicated  in  structure ;  exactly  at  its  centre  there  is  a  clear 
spongy  mass  formed  of  connective  tissue,  and  containing  but  few 
nudeL  On  either  side  there  is  a  group  of  special  gland-cells,  the 
nuclei  of  which  are  all  collected  at  the  base.  More  peripherally  there 
are  two  aggregations  of  elongated,  almost  filamentar  elements,  which 
are  so  arranged  as  to  have  a  conical  form.  Still  more  peripherally 
there  is  a  structure  which  is  formed  of  rows  of  cells.  These  carry 
stiff  hairs  which  form  a  support  for  the  vesicle.    At  the  edges  of  the 


Digitized  by 


Google 


ZOOLOGT  AND  BOTANY,  mOBOBOOPT,  BTO.  799 

Tesicle,  just  beneath  these  cells,  there  is  an  aggregation  of  cells  from 
which  fibres  (possibly  nenre-fibres)  are  given  off  in  yarious  directions. 
These  fibres  are  best  developed  at  the  base  of  the  otolith-sac,  and  give 
off  on  either  side  a  branch  which  traverses  the  parenchyma  of  the 
body,  and  some  fine  branches  which  supply  the  sensory  tentacles. 

In  their  movements  Ctenoplanse  present  some  resemblances  to  the 
Polyclads.  In  the  form  of  their  body  they  differ  from  the  Ctenophora 
and  approach  the  Planarians ;  as  in  Polyclads  the  body  is  flattened 
from  above,  and  there  is  a  similar  investment  of  cilia.  In  the  ribs  or 
ctenophores  they  resemble  the  Ctenophora.  Their  gastro-vascnlar 
system  is  like  that  of  Ocdoplana,  while  the  arrangement  of  the  canals 
recalls  rather  the  Polyclads  than  the  Ctenophora.  The  mnscolature 
appears  to  be  special  and  peculiar.  On  the  whole,  we  mnst  conclude 
that  Ctenoplana^  like  CcdoplatMy  is  an  intermediate  form  between  the 
Ctenophora  and  the  Planaria;  Ctenophina  is  more  like  the  former, 
Cceloplana  the  latter,  and  yet  the  two  genera  are  very  closely  allied. 

Bipalinm  kewense.* — ^Prof.  F.  Jeffirey  Bell  particularly  directs 
attention  to  the  fact  that,  during  life,  tike  form  of  this  species  of 
Bipalium  varies  so  much  that  the  '*  hammer-headedHshark  "  like  form 
of  the  head  must  not  be  depended  on  as  a  generic  character.  The 
worm  varies  much  in  form  and  size.  This  species  appears  to  have 
now  become  acclimatized  in  this  country,  but  its  original  home  is  still 
unknown ;  Mr.  0.  Salvin  f  thinks  that  it  must  be  from  some  temperate 
region. 

Flosoularia  ornata.! — ^Mr.  W.  N.  Hastings  writes  that  he  found 
FUmcularia  omata  abundant  in  small  ponds  (peat-holes)  early  in  the 
spring,  while  the  ice  was  thawing.  Their  occurrence  under  these 
conditions  he  has  observed  for  several  seasons,  but  has  not  seen  the 
fact  recorded. 

Beviviflcation  of  Rotatoria  and  Tardigrada.§ — ^That  even  science 
does  not  escape  a  certain  taint  of  traditionalism  has  been  frequently 
illustrated.  Thus  Trembley's  oflien-cited  statement  that  a  Hydra 
turned  inside  out,  still  survived  and  may  be  modified  into  the  original 
form,  has  been  shown  by  recent  experiment  to  be  without  foundation. 
In  the  same  way,  it  seems  certain  that  another  fragment  of  received 
doctrine— which  asserts  the  resurrection  or  revivification  of  desiccated 
Botifers  and  Tardigrades — must  give  way  before  a  less  mysterious 
interpretation  of  the  is^\s.  The  original  observations  of  Spallanzani 
and  Dug^,  though  corroborated  in  such  an  excellent  monograph  as 
that  of  Eckstein,  have  been  not  a  little  discredited  by  the  results  of 
Plate  and  Pouchet,  while  Prof.  0.  Zacharias  has  been  led  most  con- 
clusively to  the  same  result,  viz.  that  the  desiccated  forms  always  die, 
while  their  encysted  and  protected  eggs  frequently  survive. 

Near  Prof.  Zacharias*s  residence  is  a  large  granite  block  which 
has  lain  there  for  200  years,  and  having  a  cavity  holding  2-8  litres, 

♦  Proa  ZooL  Soo.  Lond.,  1886,  pp.  166-8  (1  pi).  f  Tom.  cit,  p.  205. 

X  Amcr.  Mon.  Micr.  Journ.,  vlL  (1886)  p.  118. 
§  Biol.  Centralbl.,  vi  (1886)  pp.  230-5. 
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which  evaporates  in  from  2*6  days,  according  to  the  weather.  In 
the  collected*  rain-water  a  characteristic  £EMina  was  fonnd  to  exist, 
notwithstanding  the  periodical  desiccation.  A  peculiar  variety  of 
Philodina  roseola  seemed  to  have  grown  np  in  that  habitat,  as  well 
as  a  Tardigrade,  an  Amoeba^  Flagellates,  a  Siykmychia,  Yolvocinead, 
HssmatococcuB  pluvialit,  &c.  Observations  made  nearly  fifty  years 
ago  indicate  the  presence  at  that  date  of  a  similar  fauna,  and  there  is 
every  reason  to  believe  that  at  least  for  a  century  similar  forms  have 
tenanted  the  cavity.  Thus  the  fauna  has  persisted,  in  spite  of  complete 
desiccation — thousands  of  times  repeated.    The  problem  is,  how  ? 

As  the  result  of  experiments.  Prof.  Zacharias  found  that  specimens 
of  Philodina  and  Tardigrada,  when  allowed  to  dry,  invariably  died, 
but  that  the  ova  were  by  encystation  preserved  from  death  by 
desiccation.  To  the  eggn,  therefore,  which  develope  with  returning 
rain,  the  "  revivification  "  is  whoUy  due. 

What  has  thus  been  shown  in  regurd  to  the  Botatoria  and  Tardi- 
grada has  been  demonstrated  by  Hallez  as  to  small  Nematodes 
{Rhahditis  ac€t%)y  which  were  also  credited  with  revivification.  The 
zygospore  stage  of  Stephanoaphssra  and  the  resting  stage  of  Hmmaio- 
coccus  explain  the  persistence  of  these  algoid  forms  in  the  pool ;  while 
the  AmoeJm  and  Flagellata  doubtless  adopt  similar  protective  measures. 
There  is  therefore  probably  no  such  thing  as  a  real  &una  and  flora 
rediviva. 

Prof.  Zacharias  farther  notes  how  the  selective  process  has  resulted 
in  the  development  of  a  special  variety  of  Philodina  (P.  cinnaharina) 
of  large  size,  bright  colour,  and  bolder  habit,  resulting  from  the 
absence  of  enemies. 

Development  of  Balanoglossus.* — Mr.  W.  Bateson  oontinaes  his 
account  of  the  development  of  BalanoghsMUS  KowcUevskii,  and  has 
some  notes  on  B.  salmoneus  and  B.  rohinii  from  Brittany.  The  skin 
is  ciliated,  and  the  long  cells  of  which  it  is  composed  regularly 
anastomose  with  one  anoUier,  so  that  the  surface  of  the  skin  is  made 
np  of  a  sort  of  honeycomb  of  tissue,  each  of  whose  nodes  is  the  outer 
end  of  an  ectoderm  cell.  Inferiorly  each  cell  is  continued  into  a 
long  and  very  fine  filament,  which  may  be  followed  into  the  layer  of 
nerve-fibre,  which  is  always  more  or  less  developed  at  the  base  of  the 
ectoderm-cells  over  the  whole  body.  Teased  preparations  always 
reveal  the  presence  of  large  spindle-shaped  cells,  which  appear  to  be 
broken  off  from  the  ends  of  the  long  ectoderm  cells,  and  not  to  be  the 
elements  of  a  second  layer.  The  resemblance  between  the  skin  of 
Nemortines  and  that  of  Baianoglossus  is  very  close.  Nerve-fibres 
of  ectodermic  origin  are  present  in  abundance,  and  appear  to  be 
motor  nerves ;  the  concentration  of  the  nerve-fibres  is  most  marked 
in  the  region  of  the  collar.  The  skin  covering  the  liver-saccules  is 
very  thin,  and  in  B.  salmoneus  is  often  fused  with  the  hypoblast, 
forming  openings  which  place  the  cavities  of  the  hepatio  diverticula 
in  actaal  connection  with  the  exterior. 

The  radial  muscular  fibres  are  much  more  common  in  B.  salmoneus 

♦  Quart.  Joom.  Micr.  Sci.,  xxyI.  (1886)  pp.  511-34  (6  pis.). 
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and  B.  robinii  than  in  B.  Kowatevshii  ;  their  peripheral  ends  are  very 
long  and  fine,  and  ocoasionally  branch,  while  their  central  ends  taper 
suddenly ;  the  former  are  probably  inserted  into  the  skin,  and  the 
latter  into  the  meshes  of  connectiye  tissue  which  permeate  the  body- 
cavity. 

Passing  from  the  ontside  to  the  centre  of  the  proboscis,  the  parts 
are  found  to  be  thus  arranged : — 

1.  EctoderuL^Ciliated  tailed  cells. 

Glandular  ceUs. 
Nerve-fibres  as  a  layer. 
Basement  membrane. 

2.  Narrow  tissue  space  crossed  by  fibres  from  the  ectoderm,  by 
supporting  fibres  going  in  all  directions,  and  a  very  few  circular  fibres. 

3.  Tract  densely  filled  with  radial  and  longitudinal  muscles  and 
connective  tissue. 

4.  The  tissue  space  into  which  the  central  organs  project. 

5.  The  central  organs : — 

(a)  Proboscis  gland,  with  its  sac. 
h)  Heart, 
(c)  Notochord. 

In  B.  Kowalevshii  and  B.  aalmoneus  the  dorsal  mesentery  persists 
throughout  life ;  in  other  species  it  disappears  in  the  region  of  the 
collar;  the  ventral  mesentery  persists  in  the  trunk,  but  is  always 
obliterated  in  the  collar. 

The  proboscis  gland  first  appears  as  a  space  in  the  proliferation 
of  mesoblast  lying  dorsally  to  ^e  anterior  end  of  the  notochord,  at 
about  the  age  of  two  gill-slits ;  it  soon  becomes  inclosed  in  a  mem- 
brane, and  its  cavity  communicates  with  the  body-cavity  by  means  of 
the  intestines  between  the  cells  bounding  its  anterior  end.  The  heart 
arises  at  the  age  of  three  gill-slits,  as  a  horizontal  split  in  the  tissue 
between  the  notochord  and  the  sac  of  the  proboscis  gland ;  its  walls 
are  very  thin,  and  soon  become  slightly  muscular. 

There  is  evidence  in  support  of  the  view  that  the  ovaries  are  of 
epiblastic  origin,  and  they  are  at  any  rate  from  almost  their  earliest 
appearance  connected  with  the  skin  in  the  dorso-lateral  regions ;  they 
at  first  consist  of  a  mass  of  loose  round  cells.  The  testes  occupy 
the  same  position  as  the  ovaries,  and  form  lobed  masses ;  the  outer 
zone  is  made  up  of  spherical  cells  which  contain  several  dots ;  the 
cells  are  young  spermatoblasts,  and  the  dots  the  heads  of  spermatozoa. 

Echinodermata. 

Circulatory  System  of  Ecliinoid8.*^M.  B.  Eoehler  has  come 
to  the  conclusion  that  M.  I^uho  is  right  in  asserting  the  exist- 
ence of  five  pharyngeal  vessels  in  DoroctdariSf  and  he  has  been  able 
to  extend  this  observation  to  other  genera  of  Echinoids.  He  does 
not,  however,  agree  with  that  naturalist  in  his  view  of  the  homology 
of  the  sand-canid  of  Spaiangua  with  the  Polian  or  peri-oesophagi 
rings  of  the  Oidaridaa ;  he  thinks  that  the  latter  are  rather  homologous 

*  Gomptes  Bendus,  ciii.  (1886)  pp.  86-8. 
Ser.  2.— Vol.  VL  3  Q 
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with  the  buooal  rings  of  the  SpatangidsB.  He  is  of  opinion  that  the 
droolatory  system  of  both  regular  and  irregular  Echinoids  is  funda- 
mentally sinular ;  that  there  are  not  two  systems  absolntely  distinct 
from  one  another,  sinoe  in  the  regular  forms  the  two  peri-OBSophageal 
rings  are  either  connected  by  anastomoses,  or  by  the  branches  which 
each  of  them  sends  into  the  Polian  yesicles,  and  since  in  the  irregular 
there  is  a  disappearance  of  part'  of  the  sandnsanal.  The  sand-canal 
and  the  glandubr  canal  of  Echinua  is  represented  in  Spaiangus  by 
the  structure  for  which  he  retains  the  name  of  sand-<!anal,  although 
he  recognizes  that  it  is  formed  of  two  vessels. 

Hamann's  Besearohes  on  the  £chinoid6a.*~Prof.  P.  Martin 
Duncan  has  satisfied  himself  that  the  *'  globifera "  of  Hamann  are 
glandular  organs  and  distinct  from  the  pedicellarife  globifero  of 
SphBBTeekinus.  He  points  out  that  the  glandular  globes  are  more 
united  at  their  common  base  than  Hamann's  diagram  would  indicate ; 
that  their  function  is  partly  the  same  as  that  of  the  similarly  named 
pedicellarisd,  and  he  suggests  that  they  are  modified  pedicelliurife. 

Vascular  System  of  Dorooidaris  papillata.t— M.  H.  Prouho  states 
that  in  Dorocidaris  papiUaia  the  sand-canal  opens  directly  into  the 
madreporic  plate,  together  with  another  duct,  and  into  a  single  orifice 
towards  which  all  the  aquiferous  pores  converge.  The  so-called  blood- 
vascular  system  has  its  ring  communicating  with  the  intestinal  absorb- 
ent vessels  by  the  oesophageal  branch  of  the  internal  marginal  vesseL 
The  ring  also  gives  rise  to  avascular  plexus  which  is  distributed  over 
the  ovoid  gland,  and  is  continued  into  the  mesenteric  layer,  which  unites 
the  five  central  glands.  The  ring  also  gives  rise  to  five  pharyngeal 
vessels,  the  existence  of  which  has  been  denied  by  preceding  French 
authors.  The  blood-  and  water-vascular  systems  are  intimately  con- 
nected by  means  of  their  respective  rings.  The  author  does  not 
agree  with  Pro!  Perrier  in  thinking  that  Echinoids  have  only  one 
vascular  system ;  nor  can  he  agree  with  those  who  think  that  the  two 
systems  are  entirely  distinct.  The  cavity  of  the  ovoid  gland  is  con- 
tinuous with  that  of  the  duct  which  opens  beside  the  sand-canaL 
This  duct  has  nothing  to  do  with  the  blood-vascular  system,  and  the 
gland  itself  appears  to  be  the  seat  of  production  of  the  flagellate  cells 
which  are  so  abundant  in  the  perivisceral  cavity. 

Functions  of  Ovoid  Gland,  Tiedemann*s  Bodies,  and  Polian 
Vesicles  of  Aflterida.^ — ^M.  Cu^not  finds  that  the  ovoid  gland,  the 
bodies  of  Tiedemann,  and  the  Polian  vesicles  have  one  and  the  same 
function.  They  form  the  pigmented  corpuscles  which  float  in  the 
liquid  of  the  vessels  and  of  the  general  cavity.  Their  histological  con- 
stitution is  the  same,  being  made  up  as  it  is  of  connective  fibres  sup- 
porting pigmented  cells.  The  ovoid  gland  is  dosed,  while  the  bodies 
of  Tiedemann  and  tho  Polian  vesicles  open  into  the  oral  ambulacral 
ring.  The  author  states  that  at  certain  times  the  gland  allows  its 
desquamated  cells  to  escape  into  the  body-cavity.     If  a  specimen  is 

♦  Ann.  and  Mae.  Nat.  Hist.,  xviii.  (1886)  pp.  66-9, 

t  Oomptee  Bendiw,  oa  (1886)  pp.  1403-6.  J  Ibid.,  pp.  1668-9. 


Digitized  by 


Google 


ZOOLOGY  AND  BOTANT«  laOBOSOOPY.  ETa  803 

opened  at  such  a  time  the  oonyersion  of  the  glandnlar  cells  into  a 
blood-corpiiBcle  may  be  seen  to  be  effected  veiy  rapidly.  In  AMterina 
gibboaa  the  gland  is  divided  into  throe  lobes. 

Begeneration  of  Yiiceral  Hats  in  Antedon  rosaoeas.*— -Mr.  A. 
Dendy  carries  further  the  observations  commenced  by  Pro!  Milnes 
Marshall  on  the  regeneration  of  the  visceral  mass  in  the  common  Rosy 
Feather-star.  There  are  differences  in  the  resistance  which  the  mass 
offers  to  evisceration,  and  it  was  observed  that  the  mass  was  more 
firmly  attached  to  the  calyx  in  those  specimens  in  which  tiie  pinnules 
were  fonnd  to  be  mnoh  distended  with  genital  products.  It  is  possible 
that  these  facts  are  to  be  correlated,  the  energies  of  the  animal  not 
allowing  of  reproduction  simultaneously  with  the  reparation  of  such  an 
amount  of  tissue  as  is  represented  by  the  visceral  mass. 

Begeneration  appears  to  commence  by  a  series  of  outgrowths  from 
the  thin  layer  of  connective  tissue  which  forms  the  floor  of  the  visceral 
basin,  and  by  an  ingrowth  of  connective  tissue  and  epidermis  from 
the  edges  of  the  injured  area.  The  latter  forms  a  roof  to  the  visceral 
basin*  It  is  not  certain  how  the  alimentary  canal  is  formed,  but  the 
author  thinks  it  probable  that  it  is  effected  by  invagination.  The 
ambulacral  grooves  appear  to  be  areas  in  which  Qie  regenerating  tissue 
is  less  thick  than  elsewhere.  Thickening  seems  to  take  place  cen- 
tripetally. 

Mr.  Dendy  suggests  that  evisceration  is  a  normal  occurrence  in 
AntedoUf  and  is  due  to  the  fact  that  if  any  irritating  particles  or 
dangerous  parasite  be  taken  in  as  food  the  only  way  in  which  the 
obnoxious  matter  could  be  got  rid  of  would  be  by  the  casting  out  of 
the  alimentary  canal.  Owing  to  the  structure  and  relations  of  this 
part  the  process  is  best  effected  by  rejecting  the  entire  visceral  mass. 

Variations  in  the  form  of  Ciiri  in  ComatulsB.t — ^Dr.  P.  H. 
Carpenter  describes  the  cirri  of  Antedon  phalcmgium  as  being  of  four 
different  types,  which  he  groups  as  long-jointed,  intermediate,  square- 
jointed,  and  i^ort-jointed.  This  variation  is  the  more  remarkable 
since  in  most  Crinoids  the  cirri  are  very  constant  in  their  characters. 

Comatulsd  of  the  Willem  Barents  Expedition.^ — ^Dr.  P.  H. 
Carpenter  gives  an  account  of  the  four  Antedona  collected  by  this 
expedition.  Of  them  A,  harentd  is  a  new  species,  most  remarkable 
for  the  extensive  development  of  the  anambukcral  plates  in  the  peri- 
some  of  the  genital  pinnules,  wherein  it  resembles  the  Gomatuko  of 
the  Caribbean  Sea  and  Oceania. 

Coelenterata. 

Hew  Form  of  Fresh-water  C(Blenterate.§~In  1871  Owsjannikowjl 
described  a  peculiar  parasite  in  the  ova  of  Acipenaer,  and  his  report 

*  Studies  from  the  Biological  Laboratories  of  the  Owens  College,  I  (1886) 
pp.  299-312. 

t  Trans.  Linn.  Soc.  Lond.— Zool.,  ii  (1886)  pp.  475-80  (1  pi.). 
i  Bijdragen  tot  de  Dierkunde,  ziii.  (1886)  pp.  1-12  (1  pi.). 


xxii. 


§  Morphol.  Jabrb.,  xii.  (1886)  pp.  137-53  (2  pis.). 
"^        ^'       *  Ki< 


Arbeit,  dritten  Boss.  Natnrf.  Kiew.    Beported  in  Zeitschr.  f.  Wiss.  ZooL, 
292. 
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was  oonroboraied  two  years  later  by  0.  Grimm.*  The  form  described 
has  tmmed  out  to  be  a  stage  in  the  development  of  a  free-living 
hydroid  organism.  For  the  last  two  years  this  indubitably  Ccelente- 
rate  form  has  been  the  subject  of  Dr.  M.  Usso;v*s  researches,  of  which 
only  a  preliminary  notice  has  as  yet  been  published.  Related  as  this 
form  undoubtedly  is  to  the  HydromedussB,  the  peculiarities  which  it 
exhibits  seem  to  warrant  the  invention  of  a  special  title — Polypodium 
hydriforme.  The  life-history  of  Polypodium  is  divisible  into  three 
stages, — first,  as  a  parasite  in  the  eggs  of  Acipenser  ruthenus  in  the  form 
of  a  cylindrical,  spirally  twisted  tube  with  numerous  lateral  buds ; 
second,  as  a  free-living  form,  equipped  with  24, 12,  or  6  tentacles, 
and  dividing  itself  very  frequently ;  and  third,  presumably  as  a  sexual 
animal. 

After  noting  the  extent,  diagnosis,  results,  &c.,  of  the  parasitism. 
Dr.  IJssow  describes  the  parasite  itself.  The  youngest  specimen 
observed  had  the  form  of  a  cylindrical,  hollow  tube,  15-17  mm.  in 
length,  11-2  mm.  in  thickness,  and  superficially  beset  with  primary 
buds.  The  walls  consist  of  single  layers  of  ectoderm  and  endoderm 
and  of  spindle-shaped  (mesoderm)  cells  between.  As  this  muscular- 
layer  developes,  the  body  becomes  spirally  coiled  in  the  longitudinal 
axis  of  the  sturgeon's  egg.  The  primitive  buds  become  pear-shaped, 
and  the  axial  cavity  of  die  organism  is  continued  into  eadi  bud. 

Each  of  the  primitive  buds  soon  exhibits  a  gradually  deepening 
furrow,  dividing  it  into  two  pear  shaped  bodies — the  secondary  buds. 
These  are  afterwards  developed  into  free-living  forms.  The  secon- 
dary buds  oome,  in  consequence  of  spiral  twisting,  to  lie  on  one  side  of 
the  whole  organism  (*^  stolon  **),  on  that  turned  towards  the  chorion  of 
the  egg.  The  ectoderm  cells  next  the  central  yolk  are  filled  with  yolk- 
granules,  which  they  have  directly  ingested.  The  yolk-substance  thus 
acquired  penetrates  through  the  endoderm  into  the  cavity  of  the  buds 
and  accumulates  as  reserve  material. 

The  upper  portion  of  the  secondary  bud  exhibits  a  shallow 
furrow,  and  represents  the  lower  aboral  end  of  the  fature  free-living 
form ;  and  the  furrow  extending  parallel  to  the  long  axis  indicates  the 
direction  of  a  division  which  results  in  the  halving  of  the  free  gene- 
ration (or  "  mothers  "). 

Tentacles  are  developed,  as  invaginate  tubes,  and  exhibit  all  the 
three  layers.  Of  the  24  tentacles,  eight  are  specially  differentiated,  as 
short,  strong,  terminally  swollen  '*  ^nktaster."  They  exhibit  nume- 
rous stinging  cells  developed  in  special  cnidoblasts.  The  other  16  are 
symmetrically  arranged  in  pairs  on  both  sides  of  the  bud ;  they  are 
thinner  and  much  longer  than  the  other  eight.  The  tentacles  are 
gradually  and  irregularly  evaginated,  the  stolon  begins  to  move,  and 
eventually  efi^ts  its  liberation  during  spawning. 

After  being  in  water  for  24  hours  or  so,  the  whole  stolon  falls  into 
82  pieces,  representing  the  82  buds ;  and  this  disruption  occurs  in  a 
perfectly  definite  fashion.  The  buds  have  changed  their  form  con- 
siderably since  their  first  formation,  and  eiter  liberation   the  old 

•  Arbeit.  Natorf.  Geeell.  Petersburg,  1873,  Taf.  u. 


Digitized  by  VjOOQ IC 


ZOOLOOT  Am)  BOTANY,  HIOBOBOOPY,  BTO.  805 

stalk  and  an  adjacent  portion  of  the  stolon  form  a  movable  proboecis, 
at  the  end  of  which  a  month-opening  eventually  appears.  After  the 
disruption  of  the  stolon  the  individualized  buds  seem  to  be  nourished 
at  the  expense  of  the  yolk  stored  up  in  their  cavities.  These  cavities, 
which  extend  even  to  the  end  of  the  tentacles,  may  be  justly  termed 
gastral  cavities. 

The  liberated  mother  bud  (B)  with  24  tentacles,  divided  into  two 
daughter-forms  (B^)  with  12  each.  These  divide  and  give  rise  to  two 
different  forms,  B^  and  3^6.  The  successive  multiplication  of  the 
different  generations  is  fully  discussed  and  tabulated,  and  the  three 
forms  are  described. 

In  regard  to  the  histology ,  only  a  few  notes  are  as  yet  communicated. 

1.  The  ectoderm  is  somewhat  folded  laterally,  and  still  more, 
inferiorly.  Between  the  elements  long  drawn  out  cells  virere  observed, 
which  bore  a  transparent  hair  projecting  above  the  level  of  the  ecto- 
derm. These  may  be  reasonably  regarded  as  sensory  cells.  On  both 
sides  of  the  mouth,  where  the  prol^scis  passes  into  the  main  stem, 
two  round  masses  of  cells  are  seen.  They  consist  of  elements  larger 
than  the  ordinary  ectoderm  cells,  and  may  be  regarded  as  ganglia. 
The  presence  of  nerves  was  not  demonstrated.  iJter  two  or  Hhiee 
days'  free  life  the  Polypodium  acquires  a  light  green  colour,  due  to  the 
presence  of  pigment-granules,  suspended  in  the  protoplasm  of  the 
ectoderm  cells. 

2.  The  endoderm  exhibits  a  swelling  at  the  aboral  end  of  the 
body.  In  the  region  of  the  proboscis,  also,  a  small  annular  fold  pro- 
jects freely  into  the  inner  space,  representing  perhaps  a  primitive 
funnel-shaped  oesophagus.  At  the  oral  opening  the  endoderm  passes 
directly  into  continuity  with  the  ectoderm.  The  cells  exhibit  con- 
tractile root-processes.  The  ectoderm  cells  occasionally  unite, 
obliterating  the  lumen  in  the  tentacles  and  also  in  the  large  internal 
spaces  in  tihe  generations  B  and  B^. 

8.  The  mesoderm  is  represented  by  the  slight  muscular  sheath 
of  spindle-shaped  cells,  and  is  best  developed  in  the  proboscis  and  at 
the  origin  of  Uie  tentades.  At  the  transverse  aboral  furrow,  on  the 
other  hand,  it  is  rudimentary^  This  corresponds  with  the  creature's 
habit  of  sitting  and  moving  on  its  tentacles. 

In  a  postscript.  Dr.  Ussow  describes  a  younger  larval  form  which 
had  not  yet  reached  the  stolon  stage.  It  resembled  a  non-ciliated 
planula,  with  a  large  central  cavity.  He  regards  Polypodiwn  as  a 
hydroid  organism,  with  a  motile  '*  trophosome  "  (B)  passing  through 
various  asexual  generations  before  attaining  the  sexual  (possibly 
medusoid  I)  form.  The  planula  of  the  latter  migrates  into  the  ovum  of 
Adpenser^  and  gradually  developes  into  the  stolon  with  primary  and 
secondary  buds. 

Belation  between  the  Skeleton  and  the  Tissuei  in  Madrepores.  *— 
Herr  G.  v.  Koch  has,  by  clear  definitions  and  diagrams,  done  much 
to  facilitate  the  understanding  and  discussion  of  Madrepore  structure. 
In  the  skeleton  the  following  main  portions  are  to  be  distinguished. 

♦  MorphoL  Jahrb.,  xii  (1886)  pp.  154-60  (1  pi.). 
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L  The  hoBol  plate. — This  is  excreted  between  the  aboral  tenninal 
surface  of  the  body,  and  the  sabstratnm  to  which  the  skeleton  is 
attached. 

II.  The  external  plate  or  epitheca. — This  is  a  continuation  of  the 
basal  plate,  and  yet  more  or  less  distinctly  separable  from  it.  It 
incloses  the  lateral  body-wall,  bnt  does  not,  otherwise,  come  into 
contact  with  the  substratum. 

in.  The  internal  plcUe  or  theca. — ^This  rises  from  the  basal  plate 
in  the  form  of  a  circular  ridge,  nsually  parallel  to  the  external  plate, 
and  generally  ensheathed  m  an  intruding  fold  of  the  body-walL 
There  may  be  more  than  one  internal  plate. 

IV.  The  radial  plates  or  septa. — These  are  represented  by  nume- 
rous radial  ridges,  which  ascend  at  right  angles  to  the  basal  plate,  and 
lie  in  radial  folds  of  the  body-wall,  which  alternate  with  the  parietes 


These  definitions  are  further  explained,  and  it  is  also  noted — 
(a)  That  the  body-wall  always  lies  between  the  external  and 

internal  plates  ; 

{b\  That  the  parietes  always  lie  between  two  radial  plates,  and 

that  tne  latter  are,  for  some  distance  upwards,  always  separated  by  the 

internal  plate  into  a  peripheral  and  central  portion ; 

(c)  That  the  external  plate  is  only  clothed  with  tissue  on  its  inner 
BurfiAoe,  but  the  internal  plate  on  botii  surfaces ; 

(d)  That  where  the  radial  plates  come  into  secondary  contact  with 
the  external  plate,  th^  penetrate  the  body-walL 

From  the  above  definitions,  taken  along  with  the  &ct  that  the 
skeleton  is  excreted  by  the  ectoderm,  a  number  of  important  con- 
clusions may  be  deduced  as  to  the  origin,  growth,  and  structure  of 
the  skeleton. 

1.  All  parts  of  the  skeleton  are  laid  down  as  plates,  and  their 
growth  is  effected  by  the  apposition  of  new  particles  on  those  already 
formed. 

2.  As  to  superficial  increase,  all  parts  of  the  skeleton  are  alike, 
but  they  yary  in  the  mode  of  their  increase  in  thickness.  The 
thickening  of  the  basal  and  external  plates  is  only  effected  from  one 
side,  while  that  of  the  internal  and  radial  plates  may  take  place  from 
both. 

3.  In  the  basal  and  external  plates  the  oldest  portions  are  thus 
obyiously  on  the  outer  side,  and  tiie  newer  portions  are  inwards. 

4.  In  the  internal  plate  the  oldest  portions  are  on  either  side 
coYcred  by  successive  strata,  but  the  growth  on  either  side  may  be 
disproportionate. 

5.  In  the  radial  plates  the  oldest  portion  is  in  the  middle, 
and  the  subsequent  depositions  are  symmetrically  laid  down  on  either 
side. 

These  definitions  and  conclusions,  which  are  stated  with  the 
greatest  conciseness  and  clearness,  are  accompanied  with  several  very 
lucid  figures,  and  are  applied  to  a  score  or  so  of  instances,  in  the 
examination  of  which  the  author  was  able  to  avail  himself  of  numerous 
living  forms. 
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Porifera* 

Hetamorphoses  of  Osoarella  lobularis.*— Dr.  E.  Hdder  has 
investigated  the  development  of  Oscarella  lobularis  O.  Schm.  with 
valuable  results.  His  descriptive  memoir  is  accompanied  by  sug- 
gestive theoretical  observations. 

After  giving  an  historical  summary.  Dr.  Heider  describes  (L)  the 
hlastosphere  stage.  The  appearance  of  the  free-swimming  lajrvad,  their 
movements,  their  occasional  attachment,  &c.,  are  described,  while 
their  histological  characters  are  very  fully  discussed.  The  blasto- 
sphere  exhibits  a  single  layer  of  long,  prismatic,  ciliated  cells  round 
a  central  cavity  which  contains  non-cellular,  granular,  albuminous 
substance.  The  variations  in  the  ciliated  cells  in  different  regions  are 
noted.  Each  consists  of  an  inner  larger  portion—the  granular  endo- 
plasm,  with  a  store  of  food-material,  and  an  outer  portion — the  clear 
exoplasm  with  a  more  definite  outer  fringe,  forming  a  collar.  All 
the  prismatic  ciliated  cells  exhibit  a  distinctly  developed  collar. 
Dr.  Heider  notes  very  carefully  the  intracellular  prolongation  of  ^e 
cilium,  which  is  continued  within  the  cell  to  the  neighbourhood  of 
the  nucleus.  He  compares  this  result  with  similar  observations  by 
numerous  investigators.  In  some  cases  the  root  of  the  flageUum 
bears  on  its  course,  near  the  base  of  the  collar,  a  roundish  clear 
body,  forming  a  sort  of  joint.  Besides  the  flagellate  cells,  thicker 
and  shorter  pear-shaped  forms  here  and  there  occur.  The  narrow 
neck  bears  a  well-developed  collar,  but  no  flagellum.  It  is  possible 
that  they  may  be  in  some  sense  secretory. 

II.  The  OastrtUa.  (a)  Free-swimming, — ^The  blastulsB  become 
less  active,  and  either  come  to  rest  or  exhibit  only  a  gentle  rotation* 
They  increase  in  breadth,  and  invagination  occurs  generally  towards 
evening.  The  lower  posterior  cells  seem  to  be  invaginated  into  the 
anterior,  but  the  reverse  seemed  an  occasional  occurrence.  The  cells 
retain  their  characteristics,  the  primitive  body-cavity  is  still  traceable 
between  the  two  layers  after  invagination,  and  the  blastopore  is  seen 
as  a  wide  circular  aperture. 

(5)  Attached, — The  gastrula  fixes  itself  by  the  cells  round  about 
the  blastopore,  and  pseudopodia  are  associated  with  the  process.  The 
whole  larva  becomes  much  broader,  more  transparent,  and  more  uni- 
formly coloured.  The  endoderm  cells  are  not  essentially  modified,  but 
those  of  the  ectoderm  are  entirely  changed.  The  collar  disappears,  and 
in  some  cases  probably  the  flagellum  also ;  the  long  prismatic  form 
becomes  short,  and  finally  cubical ;  the  difference  between  exoplasm 
and  endoplasm  is  no  longer  demonstrable ;  and  the  nucleus  is  drawn 
to  the  base  of  the  cell. 

(c)  Narrowing  of  blastopore, — ^The  next  striking  change  is.  the 
narrowing  of  the  blastopore  by  an  all-round  uniform  contraction  of 
the  margin.  A  floor  is  thus  made  to  the  gastral  cavity.  Apart  fron^ 
various  changes  in  external  contour,  &c.,  the  endoderm  exhibits  an 
active  progressive  growth,  and  becomes  somewhat  folded. 

♦  Arbeit.  Zool.  Inst  Uuiv.  Wien  (Claus),  vi.  (1886)  pp.  175-236  (3  pis.). 
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(d)  Morphologicdl  differentiation  of  the  endoderm. — Dr.  Holder 
gives  a  most  interesting  account,  accompanied  with  Incid  diagrams, 
of  the  formation  of  ciliated  chambers  from  foldings  of  the  endoderm. 
We  have  first  to  note  the  formation  of  flat  diverticula,  mostly  towards 
tiie  upper  or  aboral  surface.  It  is  as  if  the  endoderm  forms  over  the 
entire  periphery  of  the  aboral  surface  a  prominent  pad,  which  is  very 
variously  interrupted  in  its  course.  The  sacs  which  interrupt  tli^ 
continuity  of  this  pad  are  quite  irregular  in  their  distribution.  Soon, 
however,  radial  folds  appear,  pushing  the  peripheral  pad  inwards, 
producing  a  zigzag  pattern.  The  pad  is  further  divided  into  separate 
segments  by  cross  folds,  and  these  segments  are  again  divided  into 
outer  and  inner  portions.  Two  circles  of  small  diverticula  thus 
result,  and  these  are  seen  to  be  the  rudiments  of  the  ciliated  chambers. 
Without  the  illustrative  diagrams  it  is,  however,  difiGicult  to  summarize 
the  differentiation  of  the  folds. 

(e)  Further  processes  till  the  closure  of  the  blastopore. — The  long 
prismatic  form  of  cell  is  wholly  lost,  and  the  yolk-like  granules  in 
the  endoderm  have  disappeared.  The  cells  round  the  rudimentary 
ciliated  chambers  are  bottle-  or  pearnshaped;  the  collars  are  even 
more  distinct ;  exo-  and  endoplasm  are  readily  distinguishable.  The 
other  endoderm-cells  round  the  large  primitive  gastral  cavity  are 
cubical  and  colourless,  but  still  ciliated.  Between  the  ectoderm  and 
endoderm  a  middle  layer  of  cells  appears.  This  mesoderm  seems 
probably  derivable  from  cells  which  have  migrated  from  the  endo- 
derm ;  at  least,  the  ^ts  that  the  first  cells  appear  near  the  endoderm, 
that  the  youngest  cells  are  histologically  very  like  the  endoderm 
cells,  and  that  phenomena  suggestive  of  migration  were  observed, 
have  led  Dr.  Heider  to  support  this  theory  of  the  origin  of  the 
mesoderm.  The  ectoderm  cells  are  quite  cubical,  or  sometimes  even 
flatter.  The  development  of  the  processes  which  serve,  probably 
with  the  aid  of  some  cementing  secretion,  to  fix  the  larva,  is  described. 

(/)  The  definite  formaiion  of  the  ciliated  chambers. — The  gastral 
cavity  becomes  distended  with  a  watery  fluid  containing  albuminous 
substances  in  solution ;  the  flat  larva  increases  in  height  and  becomes 
hemispherical ;  the  ectoderm  becomes  smoother,  the  smaller  processes 
disappear,  and  the  cells  become  less  cubical  and  more  flattened. 
More  important  changes,  however,  occur  in  the  endoderm.  The  two 
rows  of  diverticula  tike  up  a  more  lateral  and  less  superior  position, 
the  summit  of  the  hemisphere  is  occupied  by  the  flat,  unchanged 
endoderm  lamella  within  the  two  rows  of  diverticula.  Through  this 
the  osculum  will  be  formed.  At  the  other  end  the  basal  endodermal 
lamella  closes  the  mouth  of  the  gastrula.  The  distribution  of  the 
diverticula  and  their  definite  modification  into  ciliated  chambers  are 
described.  The  afferent  pores  arise  either  by  fusion  of  the  two  layers 
and  consequent  rupture,  or  more  frequently  the  canal  which  feeds  two 
chambers  seems  to  arise  as  an  ectodermic  invagination.  Small  isolated 
chambers  appear  in  the  basal  endodermal  lamella.  The  mesoderm 
increases  greatly. 

(g)  The  formation  of  the  osculum, — The  ectoderm  on  the  summit 
of  the  hemisphere  is  more  and  more  raised  from  the  endoderm.    An 
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increasing  qnantity  of  gelatinons  substanoe  is  formed  between.  Into 
this  process  a  diverticnlnm  of  the  oscular  endodermal  lamella  pene- 
trates, more  and  more  completely  filling  it.  At  the  end  of  the  pro- 
cess, where  ectoderm  and  endoderm  meet  and  fase,  a  small  rapture 
occurs— the  osculum.  Except  in  the  absence  of  efferent  canals,  the 
young  sponge  is  now  like  the  adult  Further  stages  were  not 
observed. 

III.  Theoretical. — It  is  not  possible,  without  too  much  historical 
matter,  to  review  Dr.  Heider's  theoretical  notes  on  sponge  develop- 
ment and  history.  He  discusses  the  metazoan  character,  the  primitive 
form,  the  homology  of  the  layers,  the  homophyly  of  the  group,  &o, 
Beferring  to  prYmiorphological  (relation  of  axes),  morphological  (e.  g. 
fixing  by  blastopore),  histological  and  physiological  differences,  he 
advocates  the  complete  separation  of  the  Porifera  from  the  Ooalen- 
terata. 

Belationship  of  Sponges.*— In  a  report  on  the  embryology  of 
SpongiUafluviatilis,  Prof.  A.  Gdtte  discusses  the  general  relations  of  the 
group,  and  lays  special  emphasis  on  a  developmental  peculiarity  which 
would  prevent  their  being  closely  connected  with  the  Coelenterates. 

In  the  development  of  Spongilla,  a  somewhat  unequal  total  seg- 
mentation is  succeeded  by  the  formation  of  a  "  sterrogastrula "  in 
which  the  original  ectoderm  has  grown  round  the  endoderm.  At  this 
stage  the  larva  leaves  the  mother  sponge.  When  it  has  fastened 
itsw,  however,  to  some  foreign  substance,  a  remarkable  phenomenon 
is  observed,  the  original  ectoderm  ruptures  and  disappears  as  the 
larva  grows,  and  a  new  epidermis  is  furnished  at  the  expense  of  the 
endoderm,  which  thus  forms  the  whole  sponge.  He  denies  the 
division  of  the  endoderm  into  special  layers. 

It  has  been  noted,  on  the  other  hand,  in  relation  to  Gotte's 
observation,  that  in  some  other  animals,  e.  g.  Nemerteans  {L%neu8\ 
there  is  a  similar  loss  of  the  original  larval  envelope,  though  it  has 
not  been  demonstrated  that  the  ectoderm  disappears  in  toto, 

Sponge-gemmules.t — ^M.  A.  Wierzejski  has  studied  the  nature  of 
the  gemmules  in  the  fresh- water  European  sponges,  and  gives  a  fuller 
account  of  their  histology  and  development  than  has  yet  l>een  avail- 
able. Apart  from  his  description  of  their  structure,  and  of  the 
details  of  their  development,  his  conclusions  are  as  follows : — 

The  central  kernel  of  the  gemmules  in  all  the  sponges  studied,  is 
formed  of  a  group  of  ordinary  cells  in  the  mother  sponge.  The 
elements  forming  the  tegumentary  coverings  are  analogous,  and 
the  mode  of  formation  is  in  principle  the  same  in  all  the  speciee. 
The  spicules  and  amphidiscs  are  formed  outside  the  first  envelope  of 
the  gemmule.  -  The  peculiar  integument  in  TrochoapongiUa  erinaceua 
Vejd.  and  in  Spongilla  Lordii  Bow.,  are,  in  their  origin,  analogous  to 
the  slightly  developed  veil  which  is  found  between  <^e  amphidiscs  in 

♦  A.  Qotte,  « Abhd.  z.  Entwiokelung  d.  Tiere.  Heft  in.  Entwickelting  d. 
Spongilla  fluTiatilis/  Hamburg  and  Leipzig,  1886.  Cf.  Naturforsoher,  xix. 
(1886)  p.  290. 

t  Arch.  Slav,  de  Biol.,  i.  (1886)  pp.  26-47  (1  pi.). 
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the  species  of  the  genus  Meyenia  {Ephydatia),  and  to  the  same  yeil 
as  found  between  the  spicules  of  SpongUla.  This  tissue,  which  consists 
of  airy  cells  ("  cellules  a6riennes  '*),  acts  as  a  hydrostatic  apparatus, 
which  has  attained  a  special  developroent  in  the  two  forms  above- 
mentioned,  Trochosp,  erinaceus  and  1^,  Lordii. 

The  fresh-water  European  sponges  may  be  grouped  with  reference 
to  the  structure  and  development  of  their  gemmules :  — 

L  Forms  which  produce  amphidiscs  with  toothed  margins. 

(a)  Disposed  in  a  single  stratum  on  the  chitinoas  envelope,  as 
illustrated  in  a  single  species,  Sp.  fluviatilis  (aut.),  which  M.  Yejdowski 
would  regard  as  a  distinct  genus,  Ephydatia. 

(h)  Disposed  in  two  strata,  as  illustrated  in  many  forms  with 
slight  differences,  which  may  all  be  referred  to  the  genus  Meyenia. 

II.  Forms  which  produce  amphidiscs  united  by  their  margins,  as 
represented  in  the  single  species  Th-ocho^,  erinaceua  Yejd. 

HI.  Forms  which  produce  spinose  needles  homologous  with  the 
amphidiscs.  These  are  represented  by  a  whole  series  of  flat  ramified 
sponges  of  variable  size  and  form,  but  referable  to  a  single  genus  or 
even  species  of  SpongtUa,  and  by  an  unbranched  form  {Sp.  fragilis 
Leid.),  for  which  a  new  genus  might  be  erected. 

Vestibule  of  Dendrilla  cavernosa.*— Under  the  heading  of 
''  Studies  on  Sponges  "  Dr.  B.  v.  Lendenfeld  groups  this  and  the  three 
following  papera 

This  is  a  new  species,  remarkable  for  its  laxity  of  structure.  The 
sponge  is  digitate ;  the  skeletal  fibres  dark  brown ;  oscula  are  never 
found  at  the  ends  of  the  digitate  processes.  The  whole  sponge  appears 
hollow,  the  processes  beinff  cylindricaL  This  cavity  or  "  pseudo- 
gaster  "  has  its  walls  covered  with  inhalent  pores  ;  but  no  oscula  are 
present.  The  pseudogaster  is  shut  off  from  the  water  by  the  sub- 
stance of  the  sponge ;  there  being  a  delicate  perforated  membrane  at 
the  ends  of  the  processes. 

At  the  breeding  season  the  *' pseudogaster "  is  occupied  by  the 
embryos,  which  can  escape,  and  return  through  the  pores  in  the 
membrane.  These  pores  can  be  dilated  and  contracted,  and  thus  the 
water  current  can  be  regulated.  The  author  derives  this  closed 
vestibule  from  open  ones  by  secondary  folding,  as  is  seen  in  Holme. 

The  histological  structure  of  the  *'  vestibule  membrane ''  is  de- 
scribed. Around  each  pore  is  a  series  of  tangential  muscle-cells,  the 
pore  being  surrounded  by  flat  epithelial  cells;  numerous  peculiar 
unicellular  glands,  like  those  described  by  the  author  in  AplysiUidee, 
are  found  below  the  flat  epithelium  all  over  the  membrane,  forming 
an  incomplete  ring  round  each  pore.  Inside  the  muscle-cells  are 
multipolar  cells,  which  Dr.  v.  Lendenfeld  regards  as  ganglia-cells, 
and  the  spindle-shaped  cells,  between  these  ganglia-cells  and  the 
edge  of  the  pore,  as  nerve-ceUs. 

Gigantio  Sponge.f — Dr.  v.  Lendenfeld  regards  PapiUtna  O. 
Schmidt  and  Eaphyrus  Bowerbank  as  distinct  genera,  and  describes  a 

♦  Proa  Linn.  Soo.  N.  a  Wales,  x.  (1886)  pp.  557-62  (1  pi.), 
t  Ibid.,  pp.  562-8  (3  pU.). 


Digitized  by 


Google 


ZOOLOQY  AND  BOTANY.  MIOBOBOOFT,  KTO.  811 

new  sponge  from  Fori  Jackson,  Bc^hyrus  Hixamu  The  largest 
species  is  800  mm.  across,  massive,  rounded,  with  large  '*psead- 
oscola"  situated  on  rounded  protuberances  at  the  sides  and  upper 
parts.  It  is  bright  red  in  colour ;  spirits  extract  a  deep  orange 
coloured  pigment. 

The  canal  system  consists  of  a  reticulate  structure,  as  in  HcUmej 
formed  of  lamellous  fibres.  Most  of  the  lacunsB  belong  to  the  inhalent 
system ;  the  exhalent  canals  not  forming  extensive  lacimffi.  Several 
sorts  of  spicules  are  found.  In  the  soft  tissue  certain  granular 
wandering  cells  of  various  shapes  are  found,  and  the  author  assumes 
that  they  are  connected  with  the  digestive  functions  of  the  sponge. 
*^  They  take  up  and  absorb  microscopic  food-partides  which  may  get 
into  tiie  lacunas  of  the  inhalent  system,  and  there  come  in  contact 
with  the  epithelium." 

Sponge  with  remarkable  colouring  power.*— Dr.  v.  Lendenfeld 
describes  Holme  tingenSy  from  which  spirit  extracts  a  yellowish  pig- 
ment, and  if  paper  or  other  substances  be  dipped  into  this  solution 
they  become  dark  violet ;  the  colour,  apparently,  is  precipitated  from 
its  solution  in  alcohoL  The  colour  cannot  be  washed  out  by  ether 
or  water,  nor  by  concentrated  acid  or  strong  alkalies,  the  former  merely 
turning  the  blue  to  red.  The  chemical  nature  of  the  sponge  is  un- 
known. A  very  small  piece  of  sponge  is  sufficient  to  colour  an 
immense  quantity  of  paper,  &o.  The  author  thinks  some  practical 
use  may  be  made  of  this  discovery. 

Himicry  in  Sponges,  f — ^Dr.  v.  Lendenfeld  describes  four  new 
sponges,  of  which  Chalinopsia  imitans  imitates  Dcictylochalina  cylin" 
drica  so  closely,  that  he  had  placed  them  together  as  the  same 
sponge  till  the  Microscope  showed  him  his  error.  Chalincmsis 
dichoioma  in  the  same  way  imitates  Dactylochalina  reticulata.  The 
genus  Chalinopsis  belongs  to  the  funily  SpongidaB,  whilst  Dactylo- 
chalina belongs  to  the  MonactinellsB.  The  reason  of  the  likeness 
between  many  ^ecies  of  these  two  genera  may  be  accounted  for  in 
different  ways.  The  author  adopts  the  view  that  the  siliceous  sponges 
are  the  ancestors  of  the  homy  ones.  The  ChalinopsinaB  are  related 
to  the  OhalinidaB.  "It  seems  probable  that  the  two  above-named 
species  of  ChcUinopsis  are  descendants  of  digitate  GhalinidaB ;  they 
have  lost  the  defensive  spicules,  of  so  great  a  value  to  Dactotycha- 
Una,  but  have  retained  the  external  appearance.  It  is  probable  that 
the  species  of  Dactylochalina  have  undergone  changes  since  then, 
and  ihat  these  species  of  Chalinopsis  have  had  to  change  their  own  shape 
accordingly,  so  as  always  to  remain  similar  to  a  defensive  sponge." 

AIg9,  forming  a  Pseudomorph  of  a  Siliceous  Sponge.!— In 
examining  several  specimens  of  a  new  species  of  sponge,  Dactylocha- 
lina australis,  Dr.  B.  v.  Lendenfeld  found  that  three  of  them  differed 
from  the  others  in  their  greater  rigidity,  though  resembling  them  in 
shape.  The  structure  of  the  sponge  is  described,  and  also  that  of  the 
three  apparent  variations,  which  the  author  finds  to  be  algaa. 

♦  Proc.  Linn.  Soc  N.  S.  Wales,  x.  (1886)  pp.  568-9. 

t  Ibid.,  pp.  569-72  (4  figs.).  X  Ibid.,  pp.  726-8  (1  fig.). 
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The  stem  and  branches,  which  occasionally  anastomose,  and  form 
a  network,  taking  on  the  shape  of  the  sponge  in  nearlj  every  detail, 
are  formed  of  ordinary  Tegetable  cells,  remarkable  for  their  yery 
thick  walls.  Spicules,  Uke  t£ose  of  the  sponge,  were  fonnd  on  burning 
the  alga ;  but  no  trace  of  the  homy  skeleton.  The  author  regards 
this  alga  as  one  of  the  FloridesB :  *'  The  alga  is  a  parasitic  species 
growing  in  the  sponge,  extending  throughout  the  whole  body  of  it 
The  sponge  is  thereby  resorbed  by  the  alga,  the  soft  parts  and  fibres 
disappear,  whilst  the  siliceous  spicules  are  left  adhering  to  the  outer 
side  of  the  branches  of  the  alga."  This  alga  forms  a  true  pseudo- 
morph ;  and  the  author  does  not  think  it  comparable  to  other  more 
simple  alga  parasites  in  sponges. 

Sponges  from  South  Australia.*— Mr.  H.  J.  Carter  continues  his 
description  f  of  the  sponges  obtained  from  the  neighbourhood  of  Port 
Philip  Heads. 

In  this  communication  he  prefaces  his  account  of  the  calcareous 
sponges  by  a  reference  to  Hackel's  classification,  and  to  Pol^jaeflTs 
rearrangement  of  this  system,  and  calls  attention  to  the  parts  to  be 
noted  in  a  description  of  a  sponge,  e.  g.  general  form,  colour,  and 
structure  of  the  surface,  and  explains  the  terms  which  he  uses  in  his 
description  of  the  specimens.  The  author  prefers  ''vent"  for  the 
aperture  usually  known  as  the  **  osculum  " ;  the  "  cloaca  "  is  the  cayity 
into  which  this  opens,  and  so  on.  The  various  terms  used  in 
describing  acerate,  tri-radiate,  and  quadriradiate  spicules,  such  as 
'*  lanciform,''  *^  sagittal,"  <'  inarticulated,"  Ac,  are  explained. 

daihrina  ccuxUa  is  a  representative  of  a  common  British  species, 
but  differs  from  it  in  that  the  cylindrical  prolongations  on  the  surface 
communicate  only  with  the  dilated  parts  of  the  interspaces;  in  C, 
laminocUUhrata  the  tabulated  staple  thread  so  common  in  the  genus 
is  replaced  by  a  flat-soled  staple;  0.  primordialia  presents  a  still 
further  approximation  of  the  parenchymatous  structure,  which  inter- 
venes between  the  contorted  tubulation,  to  the  arrangement  which 
obtains  in  the  Leucones  and  TeichonellidsB.  The  largest  and  most 
abundant  species  is  C,  ventricoga  ;  it  was  found  to  be  abundantly  filled 
with  large  ova.     In  all  eight  new  species  of  Clathrina  are  described. 

In  a  subsequent  paper  t  he  continues  his  account  of  the  calcareous 
sponges,  and  describes  1§  species;  HypograrUia  and  Heteropia  are 
new  types ;  in  the  former  there  are  large  holes  of  interconmiunication 
between  the  chambers,  and  in  the  latter  the  wall  consists  merely  of 
sarcode  supported  on  large  sagittiform  triradial  spicules. 

ProtoBoa. 

Coiyugation  of  Ciliated  Infti8oria.§— M.  E.  Maupas  has  studied 
completely  the  conjugation  of  Colpodium  coJpocUz,  Paramecium  aurdia^ 
and  Euplotes  patdla  var.   eurysUmua.    He  believes  he  is  able  to 

*  Ann.  and  liag.  Nat  Hist.,  zvu.  (1886)  pp.  481-41,  502-16. 

t  &ve  this  Journal,  ante,  p.  258. 

X  Ann.  and  Mag.  Nat.  Hut.,  xviii.  (1886)  pp.  34-55. 

§  Oomptes  Beudus,  cii.  (1886)  pp.  1569-72. 
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demonstrate  the  ezohaDge  of  a  nucleolar  corpuscle  between  two 
conjugating  forms,  and  the  reconstitntion,  after  separation,  of  a  new 
nndeos  and  nndeolns  from  the  prodncts  of  this  exchanged  corpuscle. 
There  are  seven  principal  stages,  and  each  of  the  first  six  cor- 
responds to  the  duration  of  a  diyision  of  the  primitive  nucleolus,  or 
its  products.  The  seventh,  which  is  much  longer  than  all  the  other 
six,  corresponds  to  the  period  of  the  reconstitution  of  the  nucleus  and 
nucleolus,  and  terminates  with  their  first  fissiparous  division.  In 
Euplotes  patella  the  exchange  of  the  nucleolar  corpuscle  is  effected  by 
a  special  orifice  which  is  provided  with  a  vibratile  apparatus. 

The  nucleolus  and  its  products,  during  division,  pass  through  a 
series  of  forms,  of  which  five  may  be  specially  distinguished ;  each 
of  these  is  characteristic  of  a  stage  in  conjugation;  the  most  im- 
portant is  that  in  which  the  nucleolus  has  a  spherical  form  and  is 
granular;  the  fundamental  substance  of  the  nucleolus  is  converted 
into  a  delicate  filament,  coiled  on  itself ;  it  is  in  such  a  condition 
that  the  nucleoli  are  exchanged.  It  is  not  correct  to  say  that  the 
corpuscles  are  exchanged  at  the  time  when  they  are  longitudinally 
striated.  As  soon  as  the  exchange  is  effected,  separation  of  the  con- 
jugating cells  commences.  The  stage  of  nucleolar  reconstitution 
commences  thus ;  the  nucleus  and  nucleolus  are  represented  by  two 
small  corpuscles  absolutely  identical  in  size,  form,  and  structure; 
that  which  is  to  form  the  nucleus  grows  rapidly,  and  soon  becomes 
conspicuous.  All  this  time  the  separated  forms  are  without  a  mouth, 
take  no  food,  and  remain  for  the  most  part  quite  still.  As  the  mouth 
begins  to  be  reconstituted  the  nucleus  takes  on  the  form  and  position 
whidi  is  characteristic  of  the  species ;  the  cells  take  in  food  greedily, 
and  after  twenty- four  to  thirty  hours  of  their  new  existence,  during 
which  they  have  grown  to  almost  twice  their  size,  they  divide  by 
fission.  Sometimes  the  primitive  nucleus  breaks  up  and  becomes 
absorbed,  but  in  Euplotes  paleUa  a  pigment  sometimes  forms  witii  the 
new  nucleus.  In  Paramecium  hursaria  it  is  completely  retained,  and 
fuses  with  the  fresh  nucleus. 

InAiBoria  of  the  Gulf  of  Haples.*— Continuing  the  work  of  Prof. 
Entz,  Dr.  E.  v.  Daday  has  noted  the  occurrence  and  given  diagnoses  of 
some  Infnsorian  forms  hitherto  unrecorded  in  the  fauna  of  the  Gulf  of 
Naples  or  elsewhere.    His  list  is  as  follows : — 

Fam.  AoiNETA  Ehrbg.  1.  A.  levadiana  Mereschk.  2.  A.  trina- 
oria  Gruber.  8.  A.  neapolitana  n.  sp.  Fam.  Enohxlina  St.  4. 
Holophrya  maxima  n.  sp.  5.  L<igvnu8  oceUatus  n.  sp.  Fam.  Tbaohb- 
LiKA  St  6.  Amphileptus  gigas  Clap,  and  Lachm.  Fam.  Colbpina 
Ehrbg.  7.  Coleps  fusus  Clap,  and  Lachm.  Fam.  Stbntobina  St.  8. 
Stentor  auricula  S.  Kent  Fam.  Tintiknodba  Clap,  and  Lachm.  9. 
Codonella  orthoceras  Hieck.  10.  0.  punctata  n.  sp.  11.  0.  annulaia 
n.  sp.     12.  Dictyocytta  ovalis  n.  sp.     18.  D.  mitra  Hsdck. 

Aerial  Habits  of  Englense-t — ^Dr.  D.  D.  Cunningham  states  that 
at  almost  any  season  many  of  the  tanks  in  and  around  Calcutta  are 

•  MT.  Zool.  Stai  Neap,  iu.  a886)  pp.  481-98  (1  pL). 
t  ScL-Goedp,  1886,  pp.  163-4.    From  "  The  Relation  of  Cholera  to  Bohizo- 
myoete  Organisma." 
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more  or  less  coyered  by  a  scum  of  EuglensBy  which  is  of  a  bright 
brick-red  colonr  in  the  morning,  and  of  a  yiyid  green  in  tbe  evening, 
and  which  is  much  less  conspicaous  and  defined  during  the  day  than 
it  is  from  snnset  to  snnrise.  These  variations  in  its  characters  are 
dependent  on  recurrent  periodic  changes  in  the  condition  of  the  com- 
ponent Euglenm,  The  definition,  and  specially  the  di^  dusty  aspect 
of  the  scum  in  the  evening  and  early  morning,  are  due  to  the  fact 
that  at  these  times  the  vast  majority  of  the  Eugletue  are  aerial,  and 
not  aquatic,  organisms,  the  cells  containing  the  then  encysted  and 
passive  protoplasts  being  raised  in  various  degrees  above  the  surface 
of  the  water,  and  in  the  majority  of  cases  being  entirely  removed 
from  contact  with  it,  and  projecting  freely  into  the  air.  The  relative 
inoonspicuousness  during  the  day  is,  on  the  other  hand,  due  to  the 
fact  that  they  are  then  submerged,  and  swimming  free  in  the  water. 
The  changes  in  colour  are  dependent  on  alterations  in  the  relative 
amounts  of  red  oily  colouring  matter,  and  especially  in  alterations  in 
its  distribution  within  the  bc^es  of  the  protoplasts. 

The  scum  is  not,  however,  solely  composed  of  Euglenm,  but,  on 
the  contrary,  contains  masses  of  the  empty  cysts  and  stems  with 
dilated  bases  belonging  to  previous  cycles  of  the  encysted  condition 
of  the  organisms.  Bright  dry  weather  tends  to  induce  constantly 
increasing  thickness  in  this  scum,  due  to  the  fact  that  under  such  cir- 
cumstances the  normal  oyde  of  developmental  changes  of  form  goes 
on  recurring  with  unbroken  regularity,  and  that  accordingly,  quite 
apart  from  coincident  processes  of  multiplication  connected  with  the 
encysted  condition  of  tiie  organisms,  there  is  necessarily  a  constantly 
recurrent  addition  of  increments  of  dead  matter  in  the  form  of  empty 
cysts  and  stems.  Heavy  doivnfalls  of  rain,  on  the  other  hand,  tend  to 
cause  it  to  disappear,  due  to  the  fact  that  they  both  break  up  the  sheets 
of  empty  cysts  and  stems,  and  by  driving  me  Euglense  down  into  the 
water  tend  to  prevent  their  nomutl  assumption  of  an  aerial  habit  So 
long,  however,  as  conditions  remain  favourable  to  the  regular  periodic 
succession  of  the  diurnal  and  nocturnal  phases  in  the  life-history  of 
the  EugleneSf  a  steady  increase  in  the  scum  goes  on.  Any  scum 
of  this  nature,  composed  in  considerable  proportion  of  dead  organic 
materials,  afibrds  a  favourable  site  for  the  development  of  both  sapro- 
phytic and  parasitic  organisms,  and  we  accordingly  find  it  crowded 
with  infrisorial,  monacQnic,  and  schizomycete  forms.  Among  the 
latter  curved  forms  are  frequently  and,  under  certain  conditions, 
apparently  normally  present  in  very  large  numbers. 

Dr.  Cunningham  goes  on  to  show  how  ^^  comma  bacilli "  can  be 
obtained  with  certainty,  and  in  large  quantity,  by  taking  a  mass  of 
this  scum  and  introducing  it  into  a  glass  of  water.  The  Euglenm  die 
off,  and  a  scum  accumulates  composed  of  their  bodies,  empty  cysts 
and  stems,  sometimes  to  the  dep&  of  a  quarter  of  an  inch ;  curved 
schizomycetee,  precisely  resembling  in  their  morphological  characters 
those  found  in  choleraio  media,  crowd  the  under  surface  of  the  scum. 
In  two  oases  Dr.  Ounningham  succeeded  in  developing  distinct 
commas  in  cultivations  where  the  scum  material  was  used  with  feebly 
alkaline  agar-agar  jelly. 
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Australian  Fresh-water  Bhizopoda.*— The  following  forms  are 
described  by  Dr.  B.  y.  Lendenfeld  as  occurring  in  the  Botany  Swamps ; 
of  these  the  first  two  are  new  species : — 

Lieherkuenia  austrdlis  n.  sp.  differs  from  L.  pcUudoea  in  its  more 
slender  shape.  The  nucleus  is  spherical ;  pseudopodia  straight  and 
unbranched ;  shell,  truncated  cone. 

Echinopyxis  austrdlis  n.  sp.  resembles  an  ArceUa  with  spines 
round  the  margin  of  the  cell,  which  is  without  the  hexagonal  reticu- 
lations. 

Amoeba  villosa  Wallich  is  found  creeping  between  the  .roots  of 
Sphc^um.  The  nucleus  is  spherical  and  very  large,  and  its  structure 
can  be  well  made  out  by  osmic  acid  and  acetic  acid  preparations. 

ArceUa  vulgaris  Ehr.  Lecquerensia  spiralis  Lecq.  Difflugia  pyri» 
formis  Perty. 

No  peculiar  form  of  Bhizopod  has  been  found  in  the  fresh  waters 
of  Australia.  As  the  above,  except  the  first  two,  resemble  in  every 
way  known  species,  and  it  is  impossible  that  they  have  travelled 
across  the  sea,  it  is  probable  that  they  are  of  great  geological  age. 
*'  The  fsust  that  no  Bhizopods  peculiar  to  Australia  have  been  found, 
seems  to  indicate  that  no  recent  spontaneous  generation  has  occurred." 

Am^histegina  of  Porto  Orande.f — ^M.  de  Folin  has  a  note  on 
this  Bhizopod  which  was  abundantly  dredged  by  the  *  Talisman '  off 
Porto  Qrande,  St  Vincent  He  finds  tha^  on  tiie  addition  of  nitric 
acid,  each  specimen  may  be  seen  to  contain  from  10  or  12,  to  40 
or  50,  or  even  150  diatoms.  These  organisms  enter  also  into  the 
composition  of  the  tests  of  OrhtcuHna^  &c. 

Zopf  8  Honadi2ia.{~-0f  recent  years  the  researches  of  Dr.  W. 
Zopf,  Cienkowski  and  others,  have  contributed  greatly  to  our  know- 
ledge of  those  primitive  Protists,  some  of  which  were  long  since 
described  by  H&ckel  under  the  title  Monera.  These  interesting 
organisms  have  recently  formed  the  subject  of  an  important  monograph 
by  Dr.  Zopf,  in  which  it  is  seen  that  the  simplicity  of  structure  with 
which  they  were  credited  by  Hackel  has,  with  the  aid  of  a  more 
perfect  technique,  to  a  large  extent  disappeared. 

I.  Vampyrdla  vorax  Cienk.  In  the  living  amoeboid  forms  distinct 
nuclei  were  demonstrated.  The  granular  protoplasm  was  seen  to  be 
disposed  in  reticulate  strands,  conditioned  by  the  presence  of  nume- 
rous vacuoles.  The  meshes  are  not,  however,  empty  spaces,  but  are 
occupied  by  firm  bodies,  1-4  fi  in  diameter,  and  resembling  starch- 
grains  in  their  concentric  lamination.  The  results  of  reactions  seem 
to  show  that  these  bodies  consist  of  paramylum.  The  division  of  the 
amoeboid  organism,  to  which  Zopf  gives  the  new  generic  title  Lep- 
tophrys,  was  observed  in  all  its  phases.  It  seemed  to  be  the  expres- 
sion not  so  much  of  physiological  or  morphological  necessity,  as  of  a 
forcible  mechanical  rupture.    In  one  case  the  formation  of  a  plasmo- 

♦  Proo.  Linn.  Boo.  N.  8.  Wales,  x.  (1886)  pp.  723-5. 
t  Oomptes  RenduB,  oil.  (1886)  pp.  1575-6. 

X  Zopf,  W.,  *  Zur  Morphologie  u.  Biologie  d.  niederen  Pilzthiere  (Monadincn), 
zngleioh  ein  Beitrag  zur  Phytopathologie,' 45  pp.  (5  pis.),  Leipzig,  1885. 
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diom  was  observed,  resnlting  in  a  maltinacleated  mass.  At  a  cer- 
tain stage  the  amoebaB  form  zoocysts,  sometimes  250  /x  in  length, 
and  63  /x  in  thickness,  enclosed  in  a  smooth,  colourless,  cellulose-like 
membrane.  A  peripheral  layer  rich  in  paramylum  granules,  a  more 
or  less  gigantic  vacuole,  containing  undigested  food,  and  numerous 
nuclei  were  readily  distinguishable.  The  peripheral  protoplasm 
eventually  divides  into  two  or  more  portions,  forming  young  amoebed, 
which  escape  through  special  holes  in  the  wall  of  the  cyst.  The 
Leptophrys  is  undoubtedly  able  by  its  secretions  to  dissolve  the 
carbohydrate  and  albuminous  material  of  the  algoid  cells  on  which  it 
is  parasitic.  The  former  results  in  paramylum ;  the  latter  nourishes 
protoplasm  and  nuclei. 

II.  VawpyreUa  Bpirogyrm  Oienk.  In  this  form,  with  its  three 
phases — amoeboid,  zoocyst,  and  sporocyst,  the  protoplasm  was  seen  to  be 
differentiated  only  in  the  amoeboid  stage,  but  the  structure  was  much 
obscured  by  the  ingested  food-material.  An  amoeboid  body  (nucleus  ?) 
and  contractile  vacuoles  were,  however,  demonstrable. 

UL  VampyreUa  variabilis  Klein.  Amoeboid  corpuscles  (nuclei  ?) 
and  contractile  vacuoles  were  demonstrated  both  in  the  amoeboid  and  in 
the  encysted  phase  of  this  parasite.  Hsematoxylin  in  alum  solution 
was  used  for  staining  the  living  organism. 

IV.  VampyreUa  pendula  Oienk.  Nuclei  were  observed  not  only 
in  amoeba  and  zoooysts,  but  also  in  young  sporopysts.  Besides 
these,  one  or  more  vacuoles  occurred. 

Y.  Protomanaa  amyU  Gienk.  The  amoeboid  forms  were  put  into  a 
drop  of  distilled  water,  the  margins  of  the  cover-glass  were  smeared 
with  *'  Provenoerol "  to  keep  out  the  air,  with  the  result  that  all  the 
starch-grains  were  expelled.  In  the  transparent  amoebae  the  nuclei 
were  then  demonstrable. 

In  the  second  part  of  his  memoir  Zopf  describes  a  number  of  new 
Monadina. 

1.  Diplophysalis  $t<ignaUi  Zopf.  The  cells  of  Charaeem^  especially 
Nitella,  were  found  in  certain  cases  to  contain  numerous,  spherical, 
ellipsoidal,  or  oval  bodies,  enclosed  in  a  delicate  membrane,  and  con- 
taining in  their  protoplasm  orange  or  sepia-ooloured  particles,  and 
also  starch-granules.  There  are,  on  an  average,  about  80  zoocysts  in 
a  cell.  Zoospores  are  soon  formed  which  force  their  way  out.  These 
spores  have  a  cilium  at  each  pole,  and  measure  about  8-12  /i.  They 
exhibit  a  nucleus  and  a  contractile  vacuole.  Division  into  two  was 
frequently  observed,  though  not  hitherto  in  any  of  the  zoospore-form- 
ing  Monadina.  They  may  leave  their  original  cell-host  and  find 
another.  Finally,  the  ciliated  spores  become  amoeboid  forms.  After 
copious  nutrition  and  increase  in  size,  they  pass  into  the  encysted 
phase  (zoocysts).  After  a  while  individuals  occur  which  form  perma- 
nent spore-fructification  (sporocysts).  The  amoeboid  form  becomes 
quiescent  and  enclosed  in  a  membrane.  Within  this  the  protoplasm 
separates  itself  from  the  food-remains,  and  forms  a  nucleated  body 
within  a  thin  skin.  In  this  secondary  star-shaped  cyst,  which 
becomes  gradually  yellowish  brown,  the  protoplasm  again  shrinks 
up  into  one  or  two  resting-spores. 
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2.  Dij^hfsaKs  NUettarum  Cienk.  This  form,  described  by 
Oienkow^  as  Pseudoepora  m7.,  differs  from  (1)  mainlj  in  the 
character  of  the  sporocyst.  The  secondary  cyst  membrane  is  not 
stellate,  bat  smooth  or  only  slightly  angnlar.  In  winter  the  contents 
are  starchy ;  in  summer  they  are  ycdlow,  or  sepia-brown  food-remains, 
llie  ripe  restingHBpore  contains  abundant  reserve  material  which 
hides  the  nucleus.  The  resting-spore  gives  rise  to  zoospores,  in  the 
formation  of  which  the  nucleus  is  seen  to  break  up  into  numerous, 
small,  uniformly  distributed  spheres.  The  20-40  spores  work  their 
way  out  independently. 

8.  Pseudotmara  maUgna  Zopf.  This  form  was  found  in  the 
protonema  cells  of  various  mosses.  The  zooqysts  are  spherical,  and 
each  exhibits  an  excentrio  vacuole  endosing  brown  food-partides. 
The  finely  granular  protoplasm  between  vacuole  and  membrano 
breaks  up  into  small  portions  which  form  the  swarm-spores.  These 
possess  a  single  fine  cilium,  are  extremely  active,  and  leave  the 
original  cell  for  another.  With  increased  nutrition,  they  become 
amoeboid.  By  means  of  their  pseudopodia,  they  lay  hold  of  chlorophyll 
granules  and  utilize  them.  Finally,  they  pass  into  the  encysted 
phase. 

4.  ApheUdium  defortnans  Zoyt  This  form,  dosely  allied  to  the 
above,  was  found  in  a  Coleocksele  associated  with  Nitdla.  Four 
stages  may  be  distinguished — the  parasitic  spore,  the  amoeba,  the 
swarmspore-forming  stoge,  and  the  resting-spore  form.  The  young 
amoeboid  form  grows  tiU  it  fills  the  algoid  cell  as  a  homogeneous, 
finely  granular  mass,  in  which  the  reddish-brown  chlorophyll  remains 
are  seen  fioating.  No  proper  cyst  is  formed,  but  the  protoplasm 
divides  into  numerous  spores  which  find  their  way  out.  Besting- 
spores  are  similarly  formed,  sometimes  on  the  same  thidlus. 

5.  Oymnococcus  Fockei,  In  large  Diatomaoeae  (Ptnntflarui, 
StauraneiSj  &o.)  spherical  forms  occur,  surrounded  by  abundant,  brown 
endochrome  remams.  These  are  zoocysts,  and  the  protoplasm  divides 
into  small  amoeboid  spores,  which  are  liberated  and  again  find  their 
way  into  similar  cells.  The  endochrome  material  is  digested.  The 
resting-spore  form  was  also  observed,  though  not  withm  a  special 
cyst.  \^en  food  is  defident,  the  developmental  history  is  simplified. 
The  swarm-spores  become  quiescent  and  form  microcnrsts,  which  differ 
from  the  zoocysts  in  only  forming  one  spore,  and  m>m  the  resting- 
spores,  further,  in  the  delicacy  of  Sieir  membrane  and  in  the  absence 
of  reserve  material 
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BOTANY. 

A.    OENE&AXi,  induding  the  Anatomy  and  Physiology 
of  the  Fhaneroffamia. 

a.  Anatomy.* 

Struotiire  of  the  Cell-walLt— Prof.  J.  Wiesner  records  some  yery 
important  obserrations  on  this  subject. 

The  first  deposition  of  cell-wall  consists  entirely  of  protoplasm, 
and  as  long  as  the  cell-wall  is  growing  it  contains  Hying  protoplasm 
(dermatoplasm),  but  this  is  only  yisible  to  the  Microscope  when  it 
occurs  in  broad  tracts  destitute  of  cellulose,  and  then  penetrates  the 
entire  waU,  as  was  first  obseryed  by  Tangl. 

The  structure  of  the  cell- wall  is,  not  only  at  its  first  origin,  but 
always,  reticulate,  corresponding  to  that  of  the  protoplasm  from  which 
the  cell-wall  is  always  produced  The  principal  mass  of  a  growing 
wall  consists  of  small  round  organized  structures,  dermatosomes, 
formed  from  microsomes  of  the  protoplasm  or  plasmatosomes,  united 
by  delicate  strings  of  protoplasm  as  long  as  the  cell-wall  is  growing. 
Out  of  these  strings  are  formed  new  plasmatosomes  and  finally  der- 
matosomes,  and  on  this  depends  the  growth  of  the  wall,  which  is 
therefore  essentially  intercalary.  The  dermatosomes  cannot,  as  a 
rule,  be  directly  obseryed  in  the  cell-wall,  but  become  yisible  when 
the  strings  which  connect  them  are  absorbed  or  broken.  This  can  be 
effscted  by  yarious  means,  best  by  chlorine-water ;  also  by  treatment 
with  a  1  per  cent,  solution  of  hydrochloric  acid,  with  potash-ley,  by 
drying  at  50-60°  0.,  or  by  pressure. 

l&ture  dermatosomes  are  destitute  of  albumen,  lifeless,  but 
capable  of  swelling.  The  water  is  contained  in  the  cell-walls  in  two 
forms :  as  ^  water  of  swelling  "  in  the  dermatosomes,  and  as  capillary 
water  of  imbibition  between  them,  and  enyeloping  the  strings.  The 
union  of  the  dermatosomes  within  a  cell-wall  is  stronger  than  between 
those  of  two  adjoining  cells.  A  loose  framework  of  fibrilkd  compara- 
tiyely  easily  soluble  in  reagents  diyides  the  so-called  middle  lamella 
into  two  |)dlicles,  so  that  each  cell  has  its  own  outer  lamella.  The 
cell-wall  IS  pioperly  neither  fibrillar  nor  lamellar,  but,  acoording  to 
the  arrangement  of  the  dermatosomes,  is  stratified  in  the  direction  of 
the  threads,  or  fibrillar,  or  both,  or  apparently  homogeneous.  The 
optical  differentiation  of  the  layers  or  fibrilhe  of  the  cell-wall  is 
brought  about  by  the  regular  alternation  of  dermatosomes  and  sub- 
stance of  the  framework. 

This  occurrence  of  albuminous  substances  in  the  Hying  cell-wall 
explains  its  chemical  nature  and  metamorphoses  better  than  the 
current  theory,  according  to  which  ceUulose  is  the  first  product  in  its 

*  This  sobdivision  oontains  (1)  OellHstmotnre  and  Protoplasm  (including  the 
Nucleus  and  Oell-diTision ;  (2)  Other  Gell-qontents  (including  the  Cell-eap  and 
Ohlorophyll);  (8)  Secretions;  (4)  Structure  of  Tissues;  and  (5)  Structure  of 
Organs. 

f  8R  K.  Akad.  Wiss.  Wien,  Jan.  14, 1886.  See  Bot  CentralbL.  xxt.  (1886) 
p.  358. 
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formation,  and  the  starting-point  for  the  formation  of  other  <<  products 
of  transformation."  The  c^-wall  represents,  as  long  as  it  is  grow- 
ing, a  living  member  of  the  celL  This  is  illustrated  by  the  fact  that 
there  are  cells  in  which  the  greater  part  of  the  protoplasm  is  still  con- 
tained within  the  cell-wall,  such  as  hyphao  of  fungi  with  thick-walled 
growing  ends. 

Development  of  Starch  in  Plants  germinating  in  the  dark.* — 
M.  E.  Bebsung  gives  the  following  as  the  general  results  of  observations 
on  this  subject  :-^ 

Starch  is  always  developed  in  the  interior  of  leucites,  and  appears 
in  them  shortly  a^ter  their  di£forentiation  in  the  protoplasm.  The 
form  of  fully-developed  leucites  is  nearly  the  same  in  all  plants,  viz. 
almost  spherical.  When  once  differentiated  leucites  do  not  divide ; 
they  rapidly  acquire  a  limited  size,  which  they  do  not  exceed.  The 
granules  of  starch  which  take  possession  of  the  leucites  at  the  expense 
of  their  albuminoid  substances  always  remain  extremely  small. 
When  a  plant  developed  in  the  dark  is  exposed  to  light,  the  green 
matter  is  first  of  all  fixed  in  the  leucites  which  contain  starch.  It  is, 
therefore,  formed  from  chloroleucites,  which  are,  however,  filled  with 
starch  before  the  appearance  of  the  chlorophyll. 

M.  Belzung  concludes  that  there  are  three  kinds  of  starch,  differ- 
ing possibly  in  their  physiological  origin,  viz. : — (1)  Starch  formed 
in  colourless  or  green  leucites,  with  resorption  of  the  substance  of  the 
leucites,  but  without  appreciable  further  growth  (young  plants, 
leaves) ;  these  starch-granules  are  always  small.  (2)  Starch  formed 
in  colourless  or  green  leucites,  with  complete  resorption  of  the 
leucites,  and  with  further  growth  (cotyledons  of  the  bean,  haricot). 
(8)  Starch  formed  on  the  sur&ce  of  leucites  without  apparent  resorp- 
tion of  the  leucites  {Phajus),  The  last  two  kinds  usually  consist  of 
grains  of  large  size  with  differentiated  concentric  layers. 

Soluble  Starch.! — Br.  J.  Dufour  applies  this  term  to  a  substance 
which  he  finds  chiefly  in  the  epidermal  cells  of  the  leaves  of  Saponatia 
officinalUf  Qfpsophila  perfoliata^  Bryonia  dioica,  Omithogalum  urnbel- 
iatumy  Arum  tto^icum,  species  of  Hordeum,  and  a  few  other  plants 
belonging  to  vridely  scattered  orders  among  both  Monocotyledons 
and  IMcotyledons.  It  is  soluble  in  water  and  ordinary  alcohol,  much 
less  so  in  absolute  alcohol,  and  only  with  difficulty  in  ether,  benzine, 
and  chloroform;  acids  and  alkalies  extract  it  rapidly,  but  without 
any  imbibition  or  swelling.  Its  most  remarkable  property  is  its 
power  of  combining  with  iodine  to  a  substance  crystallizing  in  beau- 
tiful blue  needles,  in  addition  to  an  amorphous  condition.  It  crystal- 
lizes also  itseK  in  the  form  of  yellowish  spherocrystals,  varying  in 
diiuneter  from  10  to  150  /a,  which  polarize  strongly. 

Dufour's  "  soluble  starch  "  occurs  not  only  in  the  epidermis  of  the 
leaves,  but  also  in  that  of  the  stem  and  floral  organs  ofSaponaria  and 
Oypsophila,  in  the  former  genus  abundantly  in  the  epidermis  of  both 

•  Boll.  Bot.  Boo.  France,  xxxii  (1885)  pp.  374  8. 

t  Arob.  BoL  Phys.  et  Nat.,  xy.  (1886)  pp.  489-65.    Ball.  S90.  Vaud.  Soi. 
Nat,  xxi.  (1886)  pp.  227-60. 
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Borfiftces  of  tho  lamina  of  the  petals,  but  not  in  tbo  daw.  The  anthor 
believes  it  to  differ  altogether  from  ordinary  starch  in  its  physio- 
logical function  in  the  l^e  of  the  plant,  being  simply  a  secondary 
piquet  of  excretion.    It  is  capable  of  being  formed  in  darkness. 

Oconrrence  of  fhe  Elements  of  Hilk-su^ar  in  Plants.* — ^M.  A. 
Mfintz  identifies  the  substance  contained  in  gum-arabic,  hitherto 
known  as  arabinose,  with  galactose,  agreeing  with  this  substance  in 
its  specific  power  of  rotation  (+  80''),  its  fusing-point  (170°  0.),  and 
its  property  of  yielding  on  oxidation  a  large  quantity  of  mucic  add. 
The  same  was  the  case  with  all  the  gums  examined  which  were 
obtained  from  fruits  or  the  trunks  of  trees,  or  by  extracting  from 
yarious  plants,  or  which  are  sold  in  commerce. 

Beactions  of  three  Sed  Vegetable  Pigments.!— Herren  T.  F. 
Hanausek  and  R  Czerma|p  describe  the  reactions  of  the  pigments  of 
the  hollyhock,  bilberry,  and  Ohica.  The  pigments  of  the  first- 
named  two  plants  become  light  red  in  acids,  green  in  alkalies, 
Indian-ink  tint  in  borax,  and  are  destroyed  by  calcium  chloride 
and  hydrogen.  Ohica-red  is  obtained  by  boiling  the  leaves  of 
Bignonia  Ckica  and  B.  tincioria^  appearing  as  a  cinnabar-red 
deposit,  when  the  bark  of  a  tree  colled  '*  aryana"  is  added  to  the 
water.  Cotton  is  coloured  a  beautiful  orange-red  by  this  pigment. 
Acids  change  the  red  into  oil-  or  wine-yellow,  caustic  potash  or  soda 
make  the  hyacinth-red  alcoholic  solution  muddy ;  iron-sulphate  and 
chloride  turn  it  brown^  hydrogen  and  calcium  chloride  remove  the 
colour  entirely,  magnesium  carbonate  partially ;  sugar-of-lead  turns  it 
flesh-coloured.  Treated  with  sulphurous  acid,  Ghica-red  becomes  at 
first  chrome-yellow,  then  somewhat  turbid  with  development  of  sul- 
phuretted hydrogen.  If  the  solution  is  filtered,  it  fluoresces  red« 
yellow,  and  deposits  after  a  time  a  yellow  sediment. 

Ezoderm.^ — M.  P.  Yuillemin  proposes  to  define  more  accurately 
than  hitherto  the  term  exoderm,  corresponding  to  the  endoderm  of 
Van  Tieghem.  Its  definition  muist  be  anatomical  and  morphological 
rather  tiian  physiological.  It  is  the  outermost  layer  of  the  bark ;  and, 
like  the  endoderm,  its  functions  may  vary  greatly  under  different  cir- 
cumstances, although  it  may  also  be  the  seat  of  special  formations. 
It  varies  also  in  b^g  more  or  less  sharply  differentiated  from  the 
subjacent  layers. 

Pericyole  of  Caryophyllaceo.§ — ^According  to  M.  P.  Yuillemin, 
the  structure  of  the  pencycle  is  very  constant  throughout  the  Caryo- 
phyllaceiB.  It  usually  consists  of  two  zones : — (1)  An  outer  sderen- 
chymatous  zone,  the  elements  of  which  are  sometimes  fibres  with 
scarcely  any  cavity,  sometimes  cells  with  thin  but  lignified  walls ; 
(2)  an  inner  parenchymatous  zone,  the  outermost  layer  of  which 

*  Oomptes  Bendnt.  di.  (1886)  pp.  624-7. 

t  Zeitschr.  f.  Landwirth.  Gewcrbe,  1885,  pp.  131-3.  See  Bot.  Centralbl,  xxv. 
(1886)  p.  254. 

:  Bull.  8oo.  Bot  France,  xxxiii.  (1886)  pp.  80-4. 
§  Ibid.,  xxxiL  (1885)  pp.  275-82. 
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gives  birth  to  tho  bark,  while  the  loww  layers  are  more  or  less 
fiiickened  in  a  coUenchymatous  maimer.  Its  uniform  function  is  to 
form  a  parenchymatous  layer  of  sufficient  thickness  between  tho 
endoderm  and  the  bundles.  The  lignification  and  formation  of  col- 
lenchyma  in  this  layer  are  characters  of  no  tazonomic  value,  since 
they  depend  on  the  action  of  external  and  internal  media,  and  may 
vary  even  in  different  parts  of  the  same  stem. 

Fibrovascular  Bundles  of  PiperacesB.* — ^M.  F.  Debray  gives  an 
exhaustive  description  of  the  anatomical  structure  and  course  of  tho 
fibrovascular  bundles  in  the  Piperaceaa,  which  he  divides  into  three 
groups,  viz.  (1)  Saurureas,  with  5  genera  and  7  species ;  (2)  Pipere®, 
with  2  genera,  Chavica  with  5,  and  Piper  (including  ArtarUhe)  with 
about  600  species,  and  (3^  Peperomieaa,  with  2  genera,  Peperomia 
and  VerhueUiaf  and  about  400  species.  The  fibrovascular  bundles  in 
both  stem  and  leaves  of  each  division  are  treated  of;  also  the  axillary 
buds,  the  ^  apposifoliar  "  stipules,  and  the  scape. 

FibroTasoular  Bundles  and  Secreting  Apparatus  of  the  Hym- 
ph8Bac6SB.t — ^From  the  point  of  view  of  the  structure  of  the  fibro- 
vascular bundles,  M.  P.  Van  Tieghem  distributes  the  genera  of 
Nympheoaoead  into  four  groups,  as  follows,  viz.: — 1.  Cabombeee. 
Bundles  of  the  stem  and  petiole  all  direct  and  coalescent  in  pairs 
by  their  xylem ;  those  of  uie  pedicel  all  direct  and  free  (Braaenia, 
Cabomba).  2.  ifupharem.  Bundles  of  the  stem,  petiole,  and  pedicel 
all  direct  and  free  {Nuphar,  Barclaya).  8.  Nymphseem,  Bundles  of 
the  stem  all  direct  and  free ;  those  of  the  petiole  and  pedicel  of 
two  kinds ;  some  direct  and  free,  others  double,  formed  of  one  direct 
and  one  inverse  bundle  united  by  their  xylem  (Nymphmaf  Euryale, 
Victoria),  4.  Ndumbem.  Bundles  of  the  stem,  petiole  and  pedicel 
of  two  kinds,  some  direct,  others  inverse,  all  free  (Ndumbo), 

All  the  NymphasacefB  are  provided  with  laticiferous  celU  with  thin 
and  snberous  membrane,  and  which  are  coloured  by  fuchsine.  Their 
character  varies  as  follows  in  the  four  groups: — 1.  Cabomhew^  of 
ordinary  form,  superposed  in  long  threads;   no   oxaliferous   cells. 

2.  NupharesB^    oi   ordinary    form,    isolated;    no    oxaliferous  cells. 

3.  Nympheeese,  Fusiform  and  very  long,  isolated;  no  oxaliferous 
cells.  4.  Ndumbew.  Of  ordinary  form,  isolated;  oxaliferous  cells 
in  spheroidal  groups. 

The  difference  exhibited  in  these  points  by  the  Nelumbesa,  as  con« 
trasted  with  the  other  three  tribes,  is  accompanied  also  by  the  presence 
of  a  sclerenchymatous  sheath  to  the  bundles,  absent  from  the  others, 
by  the  absence  of  both  endosperm  and  perisperm,  and  the  entire  sup- 
pression of  the  radicle  in  germination.  Contrary  to  the  opinion  of 
Bentham  and  Hooker,  M.  Van  Tieghem  considers  that  these  differ- 
ences represent  a  wide  genetic  separation  of  the  Nelumbece  from  the 
typical  NymphasaceaB. 

*  Debray,  F.,  *  fitnde  comparative  des  carnct^res  anatomiquea  et  da  paroours 
dee  faisceaax  fibro-Taacnlaires  des  Piperac^,'  107  pp.  and  6  pLs.,  Paris,  1886. 
See  Bot.  CtDtralbl.,  xxvi.  (1886)  p.  136. 

t  Bull.  Soc.  Bot.  Franco,  xxxiiL  (1886)  pp.  72-6.  Cf.  this  Journal,  iv.  (1884) 
pp.  767,  770 ;  v.  (1885)  p.  823. 
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Secreting  System  of  Hydrocotylc.*— According  to  M.  P.  Vuine- 
min,  iJie  abeenoe  of  oleiferons  canals  from  the  root,  pericyde,  and 
tbe  cortical  and  medullary  parenchyma  of  Hydrocotyle  vulgaris^  as 
contrasted  with  other  members  of  the  Umbelliferad,  is  dae  to  its  small 
size  and  aquatic  habit.  In  other  species  of  the  genus  the  suppression 
is  not  nearly  so  complete. 

Laticiferous  Vessels  as  Assimilating  Orffans-t — An  examination 
by  Bigg.  B.  Pirotta  and  F.  Marcatili  of  the  laticiferous  system  of  a 
number  of  species  of  Ficus^  leads  them  to  the  conclusion  that  these 
yessels  are  of  no  small  importance  in  the  direct  conduction  of  the 
products  of  assimilation.  In  many  species  the  latex-tubes  which 
enter  the  lamina  of  the  leaf  from  the  petiole  accompany  the  vascular 
bundles  to  their  extremities,  and  often  replace  their  conducting 
parenchyma ;  while  in  other  cases  these  tubes  are  partially  detached 
from  the  ends  of  the  bundles,  and  run  independently  in  the  mesophyll 
as  far  as  the  pallisade-tissue. 

Ducts  in  Chestnnt-wood.^~Mr.  P.  H.  Dudley  describes  the 
structure  and  mode  of  formation  of  the  ducts  in  tiie  wood  of  the 
American  chestnut  (Castanea  vesca).  In  this  wood  the  large  ducts  in 
the  inner  portion  of  each  annual  ring  are  very  conspicuous,  attracting 
attention  at  once  in  the  transverde  and  radial  sections.  They  are 
formed  in  one,  two,  or  three  quite  distinct  concentric  rows  in  the 
early  spring  growth  of  each  annual  ring. 

Superficial  Extent  of  the  TTnderground  Parts  of  Plants.  §— 
M.  A.  Girard  proposes  a  method  of  ascertaining  the  sux>erficies  of 
roots  by  placing  them  on  a  metal  plate  and  throwing  on  them  flowers 
of  sulphur.  They  are  then  beaten  until  no  more  sulphur  becomes 
detached.  The  portion  still  adhering  forms  a  coating  of  a  uniform 
thickness  of  about  0*1-0*2  mm.;  this  can  be  detached  by  a  10  per 
cent,  solution  of  alcohol,  and  weighed. 

Hon-chlorophyllaoeous  Saprophytes.  Il—Herr  F.Johow  describes 
the  chief  points  of  morphological  structure  connected  with  the 
biology  of  several  West  Indian  saprophytes  destitute  of  chlorophyll, 
viz.  Burmannia  and  Apteria  belonging  to  Burmanniacete,  TFuS- 
Bcldeagelia  to  Orchideaa,  and  Vayria  to  Gentianaceaa. 

All  these  genera  have  minute  seeds  with  imperfectly  developed 
embryo.  In  Burmannia  the  embryo  lies  at  the  apex  of  the  endosperm, 
and  consists  of  from  three  to  six,  or,  in  B.  eapitatay  of  ten  cells. 
WuUschhegelia  differs  in  no  respect  from  other  orchids.  Li  Voyria 
the  embryo-sac  originates  from  the  uppermost  of  the  four  daughter- 
cells  of  the  mother-cell  of  the  embryo-sac ;  the  anatropous  structure 
of  the  ovule  being  manifested  at  its  very  earliest  period,  and  not  de- 
veloping later.    The  ovule  is  naked  without  any  integument.    The 

*  Ball  Soc.  Boi  France,  xxxii  (1885)  Seas.  Extraoid.,  pp.  oi.-civ. 
t  Ann.  R.  Ut  Bot  Roma,  ii.  (1885)  pp.  48-9.    See  Bot  CJentralbL,  xxvi. 
(1886)  p.  212. 

X  BuU.  Torrey  Bot  Club,  xiii.  (1886)  pp.  91-2. 

I  Gomptes  Rendus,  xcii.  (1886)  pp.  1257-60. 

U  Prmgaheim'B  Jahrb.  f.  Wise.  Bot,  xv.  (1885)  pp.  415-40  (4  pis.). 
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embryo  remains  permanently  exceedingly  rudimentary,  oonsisting,  in 
perfectly  ripe  seeds,  of  at  most  fonr,  sometimes  of  only  two  or  three 
cells,  and  often  of  only  one.  The  seeds  will  frequently  attain  their 
fall  size  without  dereloping  any  embryo-sac. 

Fall  of  Branches  of  the  White  Poplar.* — ^When  a  large  number 
of  trees  grow  in  close  proximity,  they  in  general  lose  their  lower 
branches,  the  upper  branches  only  growing  and  flourishing.  M.  Ledero 
du  Sablon  has  observed  that,  in  the  case  of  the  white  poplar,  this 
loss  of  the  lower  branches  is  brought  about  by  a  process  somewhat 
similar  to  that  which  causes  the  fSall  of  leaves.  A  layer  of  tissue  in 
close  proximity  to  the  trunk  becomes^  strongly  lignified.  There  is, 
however,  no  generating  layer  formed  in  the  bark,  as  in  the  case  of 
leaves ;  but  simply  li^^dfication  of  the  walls  in  Uie  layers  of  cells 
above  the  corky  layer. 

First  VesseLi  in  the  Leaves  of  Crucifers.!— V.  A.  Tr^ul 
describes  the  order  of  appearance  of  the  vessels  in  the  leaves  of  the 
cabbage  and  of  some  other  crucifers,  which  is  of  the  kind  that  he  terms 
mixed,  i.e.  in  basipetal  succession  in  the  lower,  basifngal  in  the 
upper  part  of  the  leaf. 

Structure  ofthe  Leaves  of  Water-lilies.t—M.  J.  Costantin  finds 
in  Nymphsea  rubra  two  kinds  of  leaves,  one  entirely  submerged,  which 
possess  no  stomata  at  all,  the  other  floating,  which  have  c^omata  on 
their  upper  surface  only.  The  former  kind  are  thin,  transparent, 
arrow-shaped,  and  well  adapted  to  be  swayed  by  currents  of  water. 
In  Nuphar  lutea  there  are  also  two  kinds  of  leaves,  but  they  grow 
on  different  plants.  When  the  yellow  water-lily  grows  in  very 
deep  water,  its  leaves  are  all  thin,  transparent,  with  very  flexible 
petioles,  and  entirely  destitute  of  stomata.  The  difference  between 
the  two  kinds  of  leaves  is  manifested  very  early,  the  stomata  being 
developed  on  those  which  are  destined  ultimately  to  float,  while  Uiey 
are  stiU  rolled  up  and  entirely  submerged. 

Tendrils  of  Clucurbitace8B.§ — ^M.  P.  Duchartre  points  out  that  in 
the  Cucurbitaoead  there  are  tendrils  of  two  kinds  as  respects  their 
development,  viz.  (1)  tendrils  which  are  coiled  from  the  very  earliest 
period  of  their  formation,  and  which  complete  their  coiling  while  still 
in  the  bud-condition ;  and  (2)  tendrils  which  are  straight  while  in 
the  bud-condition.  This  distinction  does  not  correspond  in  any  way 
to  any  natural  system  of  classification  of  the  members  of  the  order 
into  sub-orders  or  even  into  genera. 

Glands  of  Bunias  Eruoago.|| — Sig.  P.  Pichi  has  examined  the  red 
spots  on  the  stem  of  this  plant,  which  he  finds  to  be  composed  of 
glandular  structures  of  the  nature  of  emergences.  They  produce  a 
colourless  fluid  with  an  acid  reaction,  but  the  author  was  unable  to 
ascertain  that  they  were  visited  by  insects. 

•  Bull.  Soc.  Bot.  France,  xxxiii.  (1886)  pp.  25-7. 

t  Comptes  Rendns,  ciL  (1886)  pp.  575-81. 

X  Bull.  Soc.  Bot  France,  zzxii  (1885)  Sess.  Extraord.,  pp.  xy.-xix. 

§  Ibid.,  xxxUi.  (1886)  pp.  10-19  (1  fig.). 

n  NuoY.  Giom.  Bot  Ital.,  xyiu.  (1886)  pp.  5-9  (1  pi.). 
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Tnrgidity  of  the  Fiih  and  Leaf.* — ^Herr  J.  Bohm  assigns  reasons 
for  believing  that  the  tnrgidity  of  the  pith  is  not  the  result  of  hydro- 
statio  pressure  in  the  cells,  bnt  of  the  swelling  of  the  oell-walls,  and 
especially  of  the  longitudinal  walls.  The  same  is  also  true  of  leaves. 
Experiments  were  xmide  chiefly  on  cylinders  of  the  pith  of  the  sun- 
flower and  tobacco.  Oylinders  of  the  latter,  which,  on  drying,  had 
lost  30-40  per  cent,  of  their  weight,  usually  became,  when  placed  in 
a  dilute  solution  of  nitre  or  sugar,  as  stiff  as  icicles,  although  they 
often  did  not  attain  their  origmal  weight  or  length.  If  dned  t<x> 
quickly,  they  acquired  much  more  than  their  original  weight,  even  if 
placed  in  distilled  water,  without,  however,  becoming  rigid;  and 
this  was  always  the  case  with  perfectly  white  cylinders  of  the  pith  of 
the  sunflower. 

Influence  of  Light  on  the  Structure  of  Leaves  and  number  of 
8tomata.t — M.  L.  Dufour  has  determined,  by  experiments  on  a 
number  of  plants,  that  in  strong  direct  sunlight  the  number  of  stomata 
on  a  unit  of  stJodAoe  is  larger,  and  the  transpiration  is  more  abun- 
dant, than  in  diffused  light.  He  further  states  X  that  leaves  fully 
exposed  to  the  sun  have  a  larger  sur£ftce  than  those  growing  in  the 
shade,  and  that  the  same  is  true  of  the  epidermal  cells;  that,  in 
prop<nrtion  as  leaves  develope,  they  acquire  fresh  stomata  up  to  an 
advanced  period  in  their  evolution.  It  is  the  adult  leaf  last  formed 
which  has  the  largest  surface,  tiie  most  cells,  and  the  largest  number 
of  stomata. 

M.  L.  Mer  §  confirms  these  statements  and  regards  the  formation 
of  stomata  as  diie,  in  most  cases,  to  a  local  multiplication  of 
epidennal  cells,  followed  by  an  arrest  of  development. 

Influence  of  Water  on  the  Humber  of  Stomata.l|  —  M.  J.  Cos- 
tantin  has  shown,  by  transplanting  plants  from  one  medium  to  another, 
that  a  direct  influence  is  exerted  on  the  number  of  stomata,  those  on 
leaves  produced  in  the  air  greatly  exceeding  those  on  leaves  produced 
in  the  water  in  the  same  plant.  A  rhizome  oi  Polygonum  amphtbium 
was  divided  into  two,  and  the  two  parts  placed  under  precisely 
similar  circumstances,  except  that  one  was  grown  in  the  water,  the 
other  in  the  air.  The  latter  had  a  number  of  stomata  on  the  lower 
surface  of  the  leaves,  the  former  none  at  alL 

Biology  of  TTnilateral  InflorescenceB.^ — Dr.  J.  Urban  discusses 
the  causes  of  the  unilateral  arrangement  of  the  flowers  in  many 
inflorescences,  which  he  arranges  under  the  following  heads,  viz. 
Movements  in  the  flower-stalks  and  in  the  axis  of  the  inflorescence ; 
Suppression  of  flowers  on  one  side  of  the  axis ;  Monochasy,  either 
pure  or  resulting  from  the  reduction  of  cymes. 

•  Bot.  Ztg.,  xliv.  (1886)  pp.  257-62. 

f  Bull.  8oc.  Bot.  France,  xxxii.  (1885)  pp.  385-90. 

X  Ibid.,  xxxiii.  (1886)  pp.  92-5.  §  Ibid.,  pp.  122-6. 

II  Ibid.,  xxxii.  (1886)  pp.  259-64. 

^  Bor.  DouiBcb.  Bot.  Gosdl.,  iii.  (1886)  pp.  406-32  (1  pi.). 
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iS.  FhysiologT*  * 

Cro88-fertilization  of  Plants  by  Bird8.t— Dr.  Fritz  Muller  de- 
Boriibesthe  stniotiireof  the  flowers  of  an  American  shrnb  belonging  to 
tho  genns  Feijoa  and  order  Myrtaoeao,  adapting  them  to  cross-fertiliza- 
tion by  birds.  When  the  flower  is  AiUy  open,  the  petals  roll  up  and 
become  soft  and  very  sweet,  exposing  only  their  outer  surface,  which 
is  pure  white ;  but  no  honey  is  developed  which  would  be  attractive 
to  insects.  The  stamens  are  veiy  numerous  (50-60),  dark  blood-red, 
expanding  above  into  a  crown  more  than  an  inch  in  diameter,  and 
with  bri^t-yellow  pollen.  The  blood-red  stamens  and  pistil,  yellow 
pollen,  snow-white  petals,  and  dark  sepals,  make  the  flowers,  which 
are  quite  exposed,  very  conspicuous;  and  yet  they  appear  to  be 
seldom  visited  by  insects.  But  the  petals  are  devour^  by  birds 
belonging  to  the  genus  Thamnophilua^  which,  in  so  doing,  necessarily 
carry  the  pollen  from  one  flower  to  another,  either  the  neck  or  head 
invariably  coining  into  contact  with  the  open  anthers  as  they  stoop 
down  to  bite  the  petals. 

Evolution  of  Oxygen  from  Plants  in  the  Kiorospectnim.^ — In 
pursuance  of  investigations  already  reported,§  Herr  N.  Prin^heim 
has  carried  on  his  researches  on  &e  ^rtion  of  the  solar  spectrum 
which  has  the  greatest  effect  in  promoting  decomposition  of  carbonic 
acid  and  consequent  evolution  of  oxygen  by  plants.  He  uses  for  this 
purpose  the  ixtcterian  method  of  Engelmann,  but  his  results  are  not 
altogether  in  harmony  with  those  of  that  observer. 

Pringsheim  finds  that  there  is  no  constant  coincidenoe  of  tho 
maxima  of  absorption  and  of  exhalation  of  oxygen  either  in  the  red  or 
in  the  blue.  Although  the  movement  of  bacteria  in  the  red  exhibits 
generally  great  energy,  yet  its  maximum  possibly  never  lies  at  tilie 
spot  of  maximum  absorption  B  ^  0,  but  generally  behind  0,  usually 
nearly  midway  between  0  and  D ;  and  its  position  is  subject  to  not 
inconsiderable  variations  even  in  differeii^  specimens  of  the  same 
plant.  In  the  whole  of  the  blue-violet  end  of  the  spectrum  the 
movement  of  bacteria  is  always  extremely  sluggish  in  comparison 
with  the  strong  absorption  in  the  chlorophyll  which  always  takes 
place  in  this  part. 

All  brown  and  red  algaa  have,  in  their  absorption-spectrum,  the 
dark  absorption-band  in  the  red  corresponding  to  the  chlorophyll- 
band  I ;  but  the  maximum  of  evolution  of  oxygen  is,  in  these  plants, 
never  in  the  red,  but  far  in  the  yellow  and  green. 

*  This  sabdlylBion  contains  (1)  Reproduction  (indndin^  the  fonnation  of  the 
Embryo  and  aooompanying  processes):  (2)  Qermination ;  (S)  Natrition ;  (4)  Growth; 
(5)  Respiration ;  (6)  Movement ;  and  (7)  Chemical  processes  (including  Fermen- 
tation). 

t  Kosmoe,  L  (1886)  pp.  9^-8.    See  Science,  vii.  (1886)  pp.  441-2  (3  figs.). 

X  Pring8heim*8  Jahrb.  f.  Wias.  Bot,  xvil.  (1886)  pp.  162-206  (2  pis.);  and 
SB.  K.  Preuss.  Akad.  Wiss.  Berlin,  vii.  (1886)  pp.  137-76  (2  pis.). 

§  Sec  this  Joumoli  il.  (1882)  p.  220 ;  ante,  p.  105. 
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Causes  of  the  Fall  of  the  Leaf.* — ^Dr.  H.  Molisoh  gives  the  follow- 
ing as  the  more  important  results  of  obserrations  on  tibia  head : — 

If  transpiration  is  suddenly  stopped  in  branches  which  ordinarily 
transpire  strongly,  the  leaves  fall ;  while  plants  which  thrive  in  a 
moist  atiposphere  often  preserve  their  leaves  for  a  long  time  in 
saturated  air.  A  not  too  rapid  but  continuons  diminution  of  the  water 
in  the  soil  tends  to  the  formation  of  the  separating  layer,  and  in  many 
oases  to  the  £ei11  of  the  leaf,  which  is  then  greatly  fSavoured  by  the 
sudden  saturation  of  the  soil.  The  fall  tdkes  place  indi£ferently 
whether  the  withering  is  caused  by  increased  transpiration,  by  in- 
sufficient supply  of  water,  or  by  both  causes ;  but  if  the  withering 
takes  place  too  rapidly,  the  leaves  dry  up  before  the  separating  layer 
is  formed.  Cut  branches  which  transpire  slowly  shed  their  leaves 
even  when  lying  on  the  ground.  An  insufficient  supply  of  water  is 
also  the  cause  of  cut  branches  dipped  in  water  losing  their  leaves 
earlier  than  when  growing  on  the  tree,  and  also  of  plants  shedding 
their  leaves  when  moved  from  the  open  soil  into  pots.  Stagnant 
water  in  the  soil  injures  the  roots  and  causes  plants  partially  or 
entirely  to  lose  their  leaves.  The  same  result  ensues  from  want  of 
light  Thia  is  shown  most  by  strongly  transpiring  plants  with 
herbaceous  leaves,  such  as  Ooleusj  lees  by  those  with  coriaceous 
strongly  cuticulariced  leaves,  such  as  AMolea,  Ehododendron^  and 
Abies  pedinata,  scarcely  at  all  by  evergreen  conifers  or  by  the  box. 

The  influence  of  temperature  on  l£e  fall  of  leaves  is  very  com- 
plicated. It  acts  both  directly,  and  indirectly  by  influencing  the 
transpiration.  Oxygen  is  an  essential  condition  of  the  fall  of  the  leaf; 
leaves  immersed  in  water  become  detached  much  later  than  those 
growing  in  moist  air. 

The  gum-ferment  discovered  by  Wiesner  j  occurs  in' many  plants 
in  large  quantities  in  the  separating  layer ;  this  renders  it  probable 
that  the  absorption  of  the  middle  lamella,  and  the  isolation  of  the 
cells,  is  completed  by  a  cellulose-transforming  ferment,  assisted  by 
organic  acids. 

Transpiration  of  Plants.} — Sig.  E.  Favani  gives  a  full  account 
of  previous  researches,  as  weU  as  of  fresli  observations  of  his  own,  on 
the  absorption  of  water  by^  plants,  especially  trees,  the  amount  of 
transpiration,  and  the  influence  on  climate.  This  latter  he  considers 
to  be  greater  than  is  generally  supposed,  and  chiefly  from  the  absorp- 
tion of  heat  which  must  necessarily  take  place  in  the  conversion  of 
the  water  into  vapour.  Conifers,  from  the  small  amount  of  surffice  of 
their  leaves,  exercise  much  less  influence,  and  are  much  more  adapted 
to  dry  climates  and  an  arid  poor  soil,  than  trees  with  larger  leaves. 

Causes  of  Tor8ion.§— Herr  F.  Ereuter  details  the  reasons  which 
have  led  him  to  the  conclusion  that  the  torsion  of  stems  is  due  to  the 

*  SB.  K.  Akad.  Wifls.  Wien,  Feb.  11,  1886.  See  Bot.  Gentralbl.,  xxv. 
(1886)  p.  393. 

t  See  this  Journal,  onto,  p.  106. 

X  BoU.  Soo.  Adriat  Sci.  Nat  Trieste,  iz.  0886)  pp.  17-43. 

S  Naturfonoher,  xix.  (1886)  pp.  211-2,  222-3,  231-2. 
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oo-operation  of  a  large  number  of  small  oanses,  but  chiefly  to  tm- 
eqmd  growth,  caused  by  the  attractive  force  exercised  by  the  more 
refrangible  rays  of  light  on  the  chlorophyll-bodies,  in  consequence  of 
which  the  cells  on  the  side  of  the  stem  exposed  to  the  sun  are  often 
larger  than  those  on  the  shaded  side.  The  same  applies  also  to  the 
twining  of  stems;  and  the  author  believes  that  this  may  afford  an 
explanation  of  the  apparently  anomalous  fftct  that  light  exercises  a 
retarding  influence  on  growth. 

Causes  of  Twining.* — Dr.  J.  Wortmann  sums  up  the  facts  known 
relating  to  the  cause  of  the  twining  of  stems,  and  concludes  that  it  is 
due  to  a  movement  of  growth  only  distinguishable  from  those  of 
ordinary  orthotropous  stems  which  grow  in  a  vertically  ascending 
direction,  in  being  caused,  not  only  by  negative  geotropism,  but  also  by 
rotating  nutation  which  acts  in  a  horizontal  direction.  The  combina- 
tion of  these  causes  is  sufficient  to  account  not  only  for  all  true 
twining  movements,  but  also  for  the  torsions  of  the  stem  round  its 
own  axis,  whether  homodromous  or  antidromous,  which  result  as 
secondary  phenomena.  A  negatively  geotropic  shoot  which  is  growiug 
with  sufficient  rapidity  may  in  this  way  acquire  the  faculty  of  coilins 
round  a  support  This  view  is  supported  by  the  observation  of  Noll,t 
which  Wortmann  confirms,  that  an  etiolated  seedling  can,  through 
the  operation  of  circumnutation,  coil  like  a  true  climbing  plant. 

Hetastasis  in  the  Cra88ulace8B4~^'«  ^-  Eraus  has  made  a 
detailed  examination  of  the  composition  of  the  cell-sap  in  the  succulent 
Sedums^  Sempervivums^  and  other  Crassulaceie,  and  of  the  chemical 
changes  which  go  on  in  it. 

]£  addition  to  free  malic  acid  he  finds  a  very  large  amount  of 
calcium  malate ;  analysis  of  the  leaf-rosettes  of  Sempervivum  showed, 
in  the  dry  weight,  3  *  2  per  cent,  free  malic  add,  25  *  9  per  cent  calcium 
malate,  4*5  per  cent,  sugar,  7-2  per  cent,  starch.  The  calcium 
malate  acts  the  part  of  a  reserve  food-material,  accumulating  during 
the  period  of  active  growth  for  use  when  the  flowers  and  fruits  are 
being  formed.  For  uis  purpose  it  is  probably  fiirst  decomposed  into 
carbohydrates.  The  free  malic  acid  is  formed  chiefly  in  the  night, 
and  is  therefore  not  a  direct  product  of  assimilation,  but  is  apparently 
the  result  of  the  activity  of  assimilation  during  the  day.  During  the 
next  day  it  again  disappears  entirely.  A  portion  unites  with  lime  to 
form  odcium  malate,  which  is  stored  up  as  a  reserve-material. 
Another  portion  is  re-transformed,  by  the  action  of  light,  into  carbo- 
hydrates. 

That  the  carbohydrates  are  really  formed  at  the  expense  of  the 
malic  acid,  is  shown  by  the  fact  that  the  decrease  in  quantity  of  the 
latter  is  accompanied  by  a  corresponding  increase  in  the  amount  both 
of  sugar  and  of  starch,  and  that  this  is  the  case  even  in  an  atmosphere 

*  Bot  Ztg^  zliv.  (1886)  pp.  273-83,  289-98,  305-6,  829-38,  345-55,  361-6 
(3  figs.). 

f  See  this  Journal,  ante,  p.  283. 

X  Abhandl.  Naturfgeseil.  Halle,  xvL  (1886).  Bee  Natorforscher,  xlz.  (1886) 
p.  177. 
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deprived  of  carbonic  acid  where  no  direct  assimilation  could  take 
place.  Malic  acid  contains  a  larger  proportion  of  oxygen  than  the 
carbohydrates,  and  the  transformation  most  therefore  be  accompanied 
by  evolution  of  this  gas. 

B.  OBYPTOaAHIA. 

TTnderground  AlgSB  and  Fungi.* — ^Herr  A.  Schneider  gives  an 
account  of  the  vegetable  organisms  found  in  coal-pits,  salt-mines,  and 
ore-mines  in  different  parts  of  Germany.  They  comprise  rhizomorphs, 
Mucorini,  PleosporeeB,  diatoms,  Oscillariacesa,  palmella-like  colonies, 
micrococci,  spirilla,  &o. 

Cryptogamia  Vascularia. 

Bursting  of  the  Sporangium  of  Fems-t  —  Herr  J.  Schrodt. 
explains  this  phenomenon  as  follows : — The  bursting  of  the  sporangium, 
and  the  twisting  of  the  free  end  of  the  annulus  to  the  extent  t)f  860^, 
are  caused  solely  by  the  pressure  of  the  atmosphere,  which  acts  on 
the  cells  of  the  annulus  through  transpiration  and  evaporation. 
When  this  process  is  completed,  fiie  thin  semi-cylindrical  membrane 
of  the  sporangium  very  quickly  attains  the  degree  of  dryness  at  which 
it  becomes  permeable  to  air  under  the  pressure  of  one  atmosphere. 
The  air  therefore  enters  the  cells  suddenly;  and  these  in  conse- 
quence assume  nearly  their  original  volume.  But  the  air  which  enters 
in  this  way  has  not  the  tension  of  the  atmosphere ;  since,  in  consequence 
of  its  entering  the  cell-cavity,  the  force  of  external  pressure  is  so 
much  diminished  that  it  is  no  longer  able  to  overcome  the  resistance 
of  the  air-dry  membrane.  The  definite  condition  of  the  annulus 
results  from  ue  shortening  of  the  thin  membrane  and  the  rarefaction 
of  the  air  which  is  still  present  in  the  cells. 

Fruotiflcation  of  Calamodendron.| — ^M.  B.  Benault  has  carefully 
examined  the  structure  of  a  large  number  of  the  spikes  of  Ccdatmh- 
dendron^  and  has  come  to  the  conclusion,  from  the  complicated 
structure  of  the  sacs  contained  in  them  and  that  of  the  reproductive 
bodies  which  they  inclose,  that  they  must  be  regarded  as  pollen-sacs 
and  pollen-grains,  and  that  the  Calamodendra  are  therefore  shown  to 
be  flowering  plants  by  the  structure,  not  only  of  their  roots  and  stems, 
but  also  of  their  fructification. 

Development  of  LycopodiacesB.S-- Dr.  M.  Treub  has  continued 
bis  researches  on  this  subject,  following  up  his  previous  observations 
with  an  examination  of  the  development  of  Lycopodium  Phlegmaria, 
The  germination  of  the  spores  appears  to  be  slow ;  but  the  oophore 
is  capable  of  various  modes  of  asexual  multiplication;  indeed  it 

*  Programm  der  K.  Bealschule  zu  BerliD,  82  pp.  (2  pis.),  1885.  See  Boi 
Oentralbl.,  xxvL  (1886)  p.  83. 

t  Bar.  Deolaoh.  Bot  Gesell.,  iii.  (1866)  pp.  896-405  (4  figs).  Cf.  this 
Journal,  anUf  p.  479. 

X  CJomptoB  Rondus,  cii.  (1886)  pp.  634-7. 

§  Ann.  Jard.  Bot.  Boitenzorg.  v.  (1885)  (20  pis.)  See  Prof.  F.  O.  Bower  in 
Nature,  xxxiv.  (1886)  p.  145.    Cf.  this  Journal,  v.  (1885)  p.  277. 
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appears  that  the  majority  of  the  protiialli  foand  owed  their  origin  to 
this  souroe,  and  not  directly  to  the  germination  of  spores,  a  similar 
phenomenon  to  that  which  oconrs  in  the  case  of  Oyimogramme 
leptophyUa,  The  prothallns  is  as  a  role  devoid  of  chlorophyll,  and 
consists  of  cylindrical  branches  coyered  with  absorbing  haks.  These 
cylindrical  organs  branch  monopodially,  the  branches  being  usually 
formed  in  acrqpetal  order;  they  haye  a  terminal  growth  with  two 
initial  cells,  each  of  which  giyes  rise  to  half  of  the  cylindrical  organ. 
There  is  a  great  similarity  between  the  strnpture  of  this  apical 
meristem  and  that  of  the  stem  of  the  sporophore.  In  the  fully 
differentiated  parts  of  the  prothallus  a  periphenJ  tissue  one  layer  of 
cells  in  thickness  may  be  distinguished;  this  giyes  rise  to  the 
rhizoids.  The  mass  of  tissue  inclosed  by  this  superficial  layer, 
though  it  shows  some  slight  varieties  according  to  the  mode  of 
development  of  the  branch,  never  attains  any  high  state  of  differ- 
entiation. 

The  lateral  branches,  which  are.  not  very  numerous,  take  their 
orighi  ftrom  the  peripheral  layer,  several  cells  taking  part  in  tiie 
formation  of  each.  The  growth  of  these  branches  may  be  long-con- 
tinned,  and  it  is  not  arrested  on  the  formation  of  an  embryo  on 
another  branch.  By  progressive  rotting  of  the  older  parts,  branches 
may  be  separated  from  one  another,  and  this  constitutes  the  simplest 
mode  of  increase  in  the  number  of  individuals.  But,  besides  this,  tw6 
other  modes  of  vegetative  propagation  are  known-H(a)  by  ordhiary 
propagating  organs:  these  are  small  ovoid  multicellular  bodies, 
which  originate  from  single  sux>erficial  cells,  and  are  set  free  by 
rupture  of  their  pedicels ;  (b)  by  thick-wiEJled  organs,  smaller  than 
the  above,  which  only  appear  on  weakly  prothalli :  Siese  may  undergo 
a  period  of  rest  Dr.  Treab  compares  these  structures  to  the  gemnue 
of  the  Hepatic®,  and  especially  of  Blasia ;  while  in  many  of  their 
general  characters  the  prothalli  of  L.  PMegmaria  show  points  in 
common  with  the  oophore  of  certain  of  the  MnscinesB. 

The  sexual  organs  of  L.  PMegmaria  are  produced  on  the  upper 
surface  of  the  protiiallus,  and  are  always  accompanied  by  paraphyses, 
structures  which  are  absent  from  other  Vascular  Cryptogams.  The 
position  of  the  antheridia  is  variable ;  sometimes  they  are  scattered 
singly  on  the  vegetative  branches,  sometimes  they  are  associated  in 
groups,  and  are  then  often  borne  on  the  considerably  thickened  ex- 
tremities of  branches.  Their  development  is  similar  to  those  of 
L,  cemuumy  while  the  antherozoids  have  two  cilia,  and  resemble  those 
of  SelagineUa.  The  archegonia  have  a  more  definite  position,  and 
they  appear  subsequently  to  the  antheridia,  on  those  thickened 
extremities  of  branches  which  have  already  borne  antheridia :  they 
project  from  the  surface  of  the  prothallus,  and  have  three  to  five 
canal-cells.   This  is  again  a  point  in  common  with  certain  Muscineaa. 

There  is  a  considerable  difference  between  the  development  of 
the  embryo  in  L.  cemuum  and  that  of  L,  Phlegmaria,  while  m  certain 
points  the  latter  corresponds  to  SelagineUa  Martensii.  Thus  the 
ovum  in  L,  Phlegmaria  divides  first  by  a  wall  perpendicular  to  the 
axis  of  the  archegonium  into  two ;  of  these,  the  cell  next  the  neck 
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becomes  the  Bospensor,  the  other  is  the  mother  cell  of  the  embryo  ; 
the  latter  develops  ultimately  into  a  multicellular  mass  arranged  in 
two  tiers ;  the  lower  tier  forms  only  the  massive  "  foot,"  while  from 
the  upper  (i.  e.  that  further  from  the  neck  of  the  archegonium)  are 
derived  the  stem  and  single  cotyledon,  and  ultimately  also  the  first 
root  The  first  root  of  L.  Phlegmaria  is  at  first  covered  by  an 
envelope,  a  single  layer  of  cells  in  thickness,  which  cannot  rightly  be 
regarded  as  the  outermost  layer  of  the  root-cap;  accordingly,  we 
have  the  barest  possible  example  of  endogenous  formation,  only  a 
step  removed  from  the  exogenous.  As  far  as  it  is  possible  to  judge 
at  present,  we  find  in  the  sexual  generation  of  the  Lycopods,  more 
clearly  than  elsewhere,  transitional  terms  betnreen  the  great  series 
of  the  MuscineflB  and  that  of  the  Vascular  Cryptogams. 

A  peculiar  case  of  symbiosis  occurs  in  the  prothalli  of  L.  Phteg- 
fncuria.  Endophytic  Fungi  have  already  been  described  in  prothalli 
of  other  species,*  and  here  Dr.  Treub  finds  the  tissues  constantly 
infested  by  a  fongus,  apparently  one  of  the  Peronosporeaa.  Its  thin 
filaments  inhabit  the  interior  of  the  cells  themselves,  but  without 
killing  them,  the  nuclei  of  the  cells  remaining  normal,  while  the 
growth  of  the  prothallus  does  not  appear  to  be  visibly  hindered  by 
its  presence.  It  would  appear  that  we  have  here  a  case  of  "  com- 
mensal "  symbiosis,  in  the  strictly  literal  sense. 

Babenhorsfs  Cryptogamio  Flora  of  Oermanv. — Parts  4-7  of 
tiie  third  voL  of  this  work  continue  the  account  of  the  ferns  through 
the  genera  Asptdtum,  Ceterach,  Phegopteris  (P.  polypodwides,  Dryo- 
pteriSf  and  Boberiiana),  and  a  part  of  Atpidium,  The  descriptions  are 
carrieid  out  by  Dr.  Luerssen  in  great  detail,  many  of  the  varieties 
being  described,  as  well  as  the  species.    The  woodcuts  are  excellent. 

MuscineeB. 

Kicrosporet  of  Sphagnum-t— Herr  0.  Wamstoff  confirms  the 
old  observation  of  Schimper  of  the  occurrence  of  two  kinds  of  spore 
in  the  Sphagnaceaa.  The  microspores  he  finds  to  have  a  diameter  of 
0-012-0-018  mm.,  in  contrast  to  that  of  the  ordinary  spores,  from 
0*080  to  0*033.  In  l^hagnum  actUifoUum  and  acutiforme  he  found 
them  in  special  microsporangia,  either  on  separate  plants  from  the 
macrosporangia  or  intermixed  with  them ;  in  8.  Girgensohnii  in  the 
same  sporangium  as  the  macrospores,  and  resembling  them  in  overy 
Kspect  except  size.  He  was  unable  to  ascertain  their  function,  or 
whether  they  are  capable  of  germination. 

Physiotium.^ — ^Herr  J.  B.  Jack  gives  a  complete  monograph  of 
this  genus  of  Jungermannieee,  comprising  ten  species,  all  tropicaL 
Besides  the  inflated  or  vesicular  character  of  the  lower  lobes  of  the 
leaves,  the  genus  is  characterized  by  the  presence  of  peculiar  tubular 
organs,  either  scattered  over  the  ordinary  branches  or  at  the  apex  of 
special  branches.  Their  function  is  unknown,  but  they  may  possibly 
be  barren  perianths. 

•  Gf.  this  Journal,  v.  (1885)  p.  889. 

t  Hedwigia,  xxv.  (1886)  pp.  89-92.  }  Ibid.,  pp.  49-87  (10  pla  ). 
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Hew  Gtenera  of  Seaweeds.* — ^Herr  H.  F.  G.  Stromfelt  describes 
seyeral  new  species  of  seaweed  from  Iceland,  and  the  following  new 
genera: — 

Hsematcstagon.  ThaUos  omstam  macnlse  similem  formans 
dnobos  stratis  oontextam :  1)  Imsali,  simplici,  membranaceo,  matrioi 
arete  adhaBrente:  2)  superiore,  parencbymatico,  cellnlis  in  seriebns 
Terticalibos  admodnm  regularibos  dispositis.  Fractos  ignotos. 
Belongs  to  Squamariaces. 

CoUodesme.  Thallus  callo  radicali  affizns,  infeme  stipitiformis 
Bolidos,  snpeme  cavus,  daobos  stratis  constmctns,  qnomm  interios  e 
cellnlis  longitudinalibus  membranis  crassioribas,  exterios  e  filis 
transyersalibus  subdicbotomis  cellnlarum  parietibus  lateralibus 
gelatinosis  pseudoparenchymatice  coalitis  formatum ;  cellalas  filoram 
terminales  endocbromate  largiore  pradditad,  in  membranam  epider- 
maticam  arete  conjnnctaB.  Sporangia  inter  extrema  filormn  segmenta 
sessilia.     Among  ChordariacesB. 

StragvUaria,  Tballos  crostam  formans  matrici  arete  adbasrentem 
strato  basali  simplici  membranaceo  fila  yerticalia  emittente  con- 
stmctam,  qnomm  e  cellnlis  apicalibns  demum  paraphyssd  et 
sporangia  somm  indefinitmn  formantia  exennt.  Among  Lithoder- 
mateie. 

Zoospores  of  Clilamydomonas.t — ^M.  Br6al  bas  observed  that 
the  zoospores  of  Chlamydomoncu  ptdvisculus  are  remarkably  attracted 
by  light,  and  that,  with  regard  to  the  inflaence  of  rays  of  different 
colonrs,  bine,  green,  and  i^  exercise  this  attractiye  power,  bnt  not 
the  yellow  rays.  The  zoospores  of  Chlamydomonas  remain  for  a  long 
time  in  a  dormant  condition  after  becoming  fixed  and  inyested  with 
cellnlose  before  they  germinate. 

Cooke's  British  De8iiiids4— Dr.  M.  C.  Cooke  has  issued  four 
parts  of  his  work  on  British  desmids,  with  coloured  plates  and  letter- 
press descriptions,  uniform  with  his  « British  Fresh-water  AlgaB.'  It 
is  hoped  that  the  work  will  be  completed  in  about  ten  monthly  parts. 
Balfs^s  <  British  Desmidieao '  was  published  in  1848,  and  has  long 
been  out  of  print,  so  that  it  cannot  now  be  obtained,  except  at  a  price 
beyond  the  reach  of  the  ordinary  microscopist,  and  eyen  when 
obtained,  would  necessarily  be  deficient  in  all  Uie  species  which  haye 
been  found  and  identified  during  the  past  forty  years.  The  book  is 
one  that  has  long  been  felt  to  be  needed  by  pond-hunters.  It  may 
be  expected  to  include  about  one-third  more  species  than  were  figured 
in  its  predecessor.  The  current  parts  contoin  figures  of  OonaiO' 
xpgon,  Sphmrozomna^  Onychonema,  Myaloiheca^  Barnfmsina^  Desmidium^ 
Docidiumy  Closteriumy  Penium^  &o.    Measurements  are  giyen  in  milli- 

*  Natorvet.  Studentsilllsk.  Upsala,  March  16,  1886.  Bee  Bot.  Gentralbl., 
xxvi  (1886)  p.  172. 

t  Bull.  Boo.  Bot  France,  xxxiL  (1886)  pp.  238-9. 

I  Oooke,  M.  C,  *  BritiBh  Desmida.  A  Siipplement  to  Britiah  Freah-water 
AlgsB,'  with  coloured  plates.  Parte  I.,  II.,  IIL  and  IV.  8yo,  London,  1886, 
64  pp.  and  82  pla. 
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metres  and  micromillimetree,  as  determined  by  different  obaervers^ 
wbose  initials  are  appended,  and  all  the  figures  are  drawn  to  o 
uniform  scale  of  400  dliometers,  except  in  a  few  instances  where  farther 
enlargement  is  necessary. 

Formation  of  Anxospores  in  Bhizosolenia  alata.*  —  Herr  F. 
Schutt  describes  the  formation  of  anxospores  in  this  diatom  which 
occurs  in  great  abundance  in  the  Baltic  It  multiplies  by  division  in 
the  ordinary  way  in  the  spring  and  sammer;  tiie  anxospores  are 
found  chiefly  in  August  and  September,  and  differ  greatly  in  appear- 
ance from  those  of  most  diatoms,  haying  been  described  by  previous 
observers  as  distinct  species  or  varieties. 

When  an  auxospore  is  about  to  be  formed,  a  slender  mother-cell 
breaks  up  into  two  half-frustules.  Through  the  opening  thus  formed 
in  one  of  the  half-frustules  the  protoplasm  swells  in  the  form  of  a 
capitulum,  and  excretes  on  the  surface  in  contact  with  the  water  a 
silicified  membrane  which  attaches  itself  to  the  old  girdle-band,  and 
thus  becomes  an  auxospore.  The  capitulum  elongates  into  a  short 
cylinder,  excretes  on  its  inner  side  a  shell,  and  thus  becomes  an 
augment-cell.  This  may  form  in  succession  a  number  of  daughter- 
ceUs  by  the  elongation  and  bipartition  of  the  thick  end ;  these  are 
unlike  the  augment-cell,  and  differ  from  the  mother-cell  only  in 
greater  stoutness.  The  augment-cell  itself  may  become  transformod 
into  a  daughter-cell  after  having  undergone  a  larger  or  smaller 
number  of  divisions.  The  daughter-cells  are  the  starting-points  of 
new  generations  which  increase  further  by  bipartition. 

Fong^. 

Acrogenous  Development  of  the  Spores  of  Fungi.t — M.  J.  de 
Seynes  points  out  that  the  ordinary  statement  that  the  spores  or 
oonidia  of  fungi  are  formed  exogenously  by  simple  cell-division  is 
not  in  all  cases  strictly  correct  In  a  species  of  the  genus  Sporo- 
ehitma,  found  -on  over-ripe  pineapples,  Uie  spores  are  formod  dis- 
tinctly within  the  cell  next  lowest  on  the  chain,  from  which  they 
escape  through  a  small  orifioe  formed  in  the  wall  at  the  apex  of  the 
mother-cell.  Spores  which  are  ultimately  developed  acrogonoudy, 
and  are  termed  acrospores,  ore  here  distinctly  originally  of  endogenous 
origin. 

Oermination  of  Spores  of  TTstilaffo  Vaillantii.^ — ^According  to 
Sig.  F.  Morini,  when  the  spores  of  this  fnngpis  germinate  in  rain- 
water, they  put  out  short  and  but  slightly  branched  germinating 
tubes ;  while  in  spring-water  which  contains  mineral  salts  and  organic 
substances,  they  give  out  one  long  and  branching  tube  from  each  pole. 
In  a  drop  of  nu^ient  solution,  such  as  a  decoction  of  the  flowers  or 
leaves  of  BeUevalia  ramana^  the  germinating  spores  form  short  simple 
tubes,  which  multiply  abundantly  by  budding ;  these  devdope  ovoid 

♦  Ber.  Deutsoh.  Bot.  Geeell.,  i?.  (1886>  pp.  8-14. 

t  Gomptes  Bendos,  xoii.  (1886)  pp.  933-4.    Of.  ibis  Joarnal,  ante,  p.  488. 
t  Mem.  R.  Aocad.  Sci.  Ist  Bologna,  vL  (1885)  9  pp.  (1  pi.).    See  Bot. 
(^ntralbL,  xxvi.  (1886)  p.  209. 
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or  elliptical  6poi!^like  stracinres  at  their  apices  when  the  nutrient 
snbstratam  b^ins  to  be  exhauBtecL 

Glycogen  in  Fnngi.*— M.  L.  Errera  recapitulates  the  microchemical 
tests  by  which  he  has  determined  the  presence  of  glycogen  in  certain 
fungi,  among  which  he  names  Pexiza  veiiculosa^  Tuber  mdanosporum, 
T.  eeHimmj  Phyccmyces  wietM^  ClUocyhe  nebularia,  and  PhMus  impn- 
dicu8.  He  bdieyes  this  substance  to  be  generally  distributed  through 
the  Asoomycetes,  Mucorini,  and  Basidiomycetes,  and  to  be  used  up  in 
the  formation  both  of  the  tissues  and  of  the  spores. 

Laticiferous  System  of  Laotarius-t — Prot  A.  Weiss  describes 
in  detail  the  segmented  latex-yessels  in  the  receptacle  of  Lactarius 
d€licio9U8.  He  finds  them  to  be  true  vessels  formed  by  the  fusion  of 
cells,  such  as  were  supposed  to  be  confined  to  the  higher  plants. 
The  mature  laticiferous  Teasels  are  of  considerably  larger  diameter 
than  the  ordinary  hyphe  of  the  stipes  and  pileus;  they  branch 
copiously,  but  the  different  tubes  do  not  in  any  way  coalesce  or  form 
an  anastomosing  network ;  they  are  segmented  by  septa,  especially  in 
the  neighbourhood  of  the  branches.  They  are  so  densely  packed 
that  there  may  be  as  many  as  400-500  in  a  square  mm.,  and  are 
most  numerous  in  the  peripheral  layers  of  the  stipes  and  in  the 
medullary  tissue ;  in  the  sub-hymenial  layer  they  are  at  first  alto- 
gether wanting.  Even  when  mature  a  nucleus  is  to  be  recognised  in 
tiiem  without  difficulty. 

Development  of  the  Receptacle  of  Phalloide8e.t— M.  E.  Fischer 
describes  the  development  of  the  receptacle  in  lihyphallus  tenuis, 
I,  rugulo9U8,  Dietyophora  campanulcUa,  and  Mutinus  hamhusinus.  Ho 
distinguishes  four  types,  viz.  (1)  Mutinus;  (2)  lihypJiallua  tenuis 
and  impudicus;  (3)  species  with  an  involucre  {Dietyophora);  and 
(4)  KcUchbrennera.  He  regards  the  species  with  an  involucre  as 
showing  a  distinct  affinity  with  the  Agaricini  provided  with  a  volva. 

Hew  Sph»riaoesB.§  —  M.  C.  Richon  describes  a  number  of  new 
species  of  fungus  belonging  to  the  SpbsBriaceie,  among  them  a  fossil 
form  from  the  tertiary  formation  in  the  neighbourhood  of  Rheims, 
which  he  calls  Leptosphseriies  Lemoinii.  Also  a  new  genus  of  recent 
forms,  LopMotricha,  with  the  following  diagnosis : — Perithecia  sim- 
plicia,  innato-saperfioialia,  carbonacea,  nigra,  strigoso-pilosa,  villo 
concolori  ad  basin  ut  plurimum  cincta ;  ostiolo  compresso,  cristato, 
setulis  rectis  obsita.  Asci  elongati,  paraphysati,  octospori.  Sporidia 
disticha,  fusoidea,  elimgato-bilocularia,  ad  septum  leniter  constricta, 
hyalina.  The  typical  species,  X.  Vibumiy  was  found  on  dead  branches 
of  Viburnum  Lantancu 

Polymorphism  of  the  Hypocreace8e.||— Dr.  O.  Mattirolo  has 
examined  the  **  mycorhiza  '*  on  the  roots  of  the  chestnut,  and  finds 

•  Bot  Ztg.,  xliy.  (1886)  pp.  316-20.    Of.  this  Journal,  v.  (1885)  p.  503. 
t  SB.  K.  Akad.  Wias.  Wien,  xci.  (1885)  pp.  166-202  (4  pis). 
X  Ano.  Jard.  Bot.  Btdtenzorg,  vi.  pp.  1-51.    i^ee  Bot  Contralbl.,  xxvi.  (1886) 
p.  130. 

§  Ball.  Soc.  Bot.  France,  xxxii.  (1885)  Seas.  Extraord.,  pp.  viii.-xii. 
y  NuoV.  Giorn.  iJot.  Ital.,  xviii.  (1886)  pp.  121-54  (2  pis.). 
Ser.  2.— Vol.  VI.  3  I 
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among  it  two  new  species  of  Hypooreaoe»,  which  he  names  Metano- 
apora  8ty$anophora  and  M,  Oibdliana,  The  commoner  fonn  in  the 
ojde  of  development  of  the  former  is  Stysanui  Steminoiis,  Its 
spores,  when  cnltiyated,  alwa^  give  rise  to  Acladium  and  Styiaim$ 
through  a  number  of  generations,  and  onlj  in  a  few  cases  produce 
peritheda.  The  Meianom^a  includes,  in  its  cycle  of  development, 
two  conidial  forms,  Acladium  and  StysanuSf  the  former  again  also  re- 
producing the  conidial  form  on  cultivation,  while  the  spores  of 
Melanaapara  produce  the  three  typical  forms.  He  concludes  that 
while  many  Ascomycetes  present  the  phenomenon  of  apogamy,  we 
have,  in  this  species  of  Melanotpara,  an  example  of  apandry^  or  the 
production  of  ascospores  independenUy  of  the  previous  formation  of  a 
male  organ. 

Melanogpora  OihetUana  produces  on  its  mycelium  abundance  of 
the  singular  bodies  described  under  the  name  of  '^spore-bulbils." 
They  appear  to  replace  the  true  asoophorous  perithecia,  and  consist 
of  one  or  more  cells,  containing  abundance  of  protoplasm,  and  sur- 
rounded, as  by  an  involucre,  by  other  dusky  cells  destitute  of 
chlorophylL  On  germinating  they  reproduce  the  same  form.  Mattirolo 
also  observed  the  peculiar  kind  of  spore  described  by  Eidam  as 
ehlamydo8pore$. 

Alternation  of  Generations  in  the  TTredinefls.* — ^M.  H.  Oomu 
records  a  fresh  instance  of  this  phenomenon  not  previously  known. 
In  addition  to  the  common  rust  on  the  leaves  of  the  pine  due  to 
PeriderfMum  Ptm,  identical  with  CoUosporiam  Senecionii^  there  is 
another  rust  found  on  the  bark,  generally  regarded  as  a  variety  of  the 
former.  This  occurs  in  situations  where  no  species  of  Senecio  is  to 
be  found,  and  M.  Comu  has  succeeded  in  connecting  it  genetically 
with  Cr&narHum  Mclepiadeum^  found  on  Vtneeiooneum  officinale.  No 
nddial  form  had  hitherto  been  known  of  any  species  of  Oranartium, 

TJredinefld  parasitic  onBosa  andBubus.  ^ — ^Herr  J.  Mtiller  enume- 
rates the  UrecuneiB  hitherto  known  as  parasitic  on  different  species  of 
Bosa  and  Bulms^  viz.  on  Bosa : — Phragmidium  whcorticium  (on  several 
species),  and  P.  Basm  alpinm  ;  and  on  £icbtf# ; — F.  violaceum,  P.  Bubi, 
P.  Bubi  Idmi^  and  Chryaomyxa  dlbida.  To  these  he  now  adds  the  two 
following  new  spedes: — Phragmidium  tuberetilaium  on  Baaa  camna 
and  dnnamomea,  and  Uredo  secidioide$y  on  Bubu»,  Two  other  new 
species  are  also  described,  viz.  Fumrium  ^aermoganiopM  and  F,  uredi- 
nicola  both  parasitic  on  other  Uredinead,  tnemselves  parasitic  on  Bosa 
and  BuhuSy  the  former  on  Phragmidium  subeorticium  and  P.  Bubi^  the 
latter  either  on  these  parasites  or  on  their  hosts. 

Pine-destroying  Fungi  and  Insects.  ^— M.  Lindemann  describes 
the  rapid  destruction  of  pine-trees  through  the  combined  attacks  of 
a  fungus  and  an  insect  The  root-like  processes  or  rhizomorphs  of 
AgaricuB  melleu$  penetrate  the  roots  of  the  pine  and  mount  up  the  stem , 

*  GompteB  Rendas,  xoiL  (1886)  pp.  980-2. 
t  Ber.  Dentsch.  Bot  Gesell.,  iii.  (1886)  pp.  891-5. 

X  Arch.  81a?.  de  BioL,  i  (1886)  pp.  223-4,  from  Boll.  Soo.  Imp.  Nat  Moaoon, 
1885. 
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which  then  exhibits  a  copiouB  exndation  of  resin.  The  misohief  is 
greatly  inermised  by  tibe  appearance  of  a  beetle  (Tomieus  tifpogretphus) 
which  riddles  the  tree  with  its  galleries.  The  combined  attaoK 
rapidly  resolts  in  the  death  of  the  tree.  M.  Lindemann  advises  the 
catling  down  of  the  tree,  and  the  isolation  of  its  roots  by  trenching. 

Ftrngnt-parasites  of  the  Vine.* — ^M.  E.  PriUienx  finds  the  roots 
of  Tines  affe^ed  by  ^'  ponrridi^  "  to  be  densely  infested  by  two  parasitic 
fongi,  Bcesleria  hypogsea  and  Demataphora  neeatrix.  The  roots 
coTcied  with  the  former  fongns  in  a  state  of  fructification  are  in  no 
way  infested  by  the  latter. 

Vew  Parasitic  Fungi  on  ConLf— Br.  F.  Morini  has  found  a  field 
of  wheat  in  the  Bologneee  territory,  in  which  the  leaf-sheaths  were 
spotted  with  black  confluent  streaks,  and  the  lamina  yellow  and 
withered.  They  proved  to  be  attacked  by  parasitic  fungi,  the  greater 
part  of  the  damage  being  done  by  two  new  species  which  are  described 
at  length: — l^kserella  exHiaUs  and  Sepioria  Briosiana, 

Paratitid  Fungus  on  Forest  Trees-t— Sig.  A.  N.  Berlese  describes 
and  figures  a  litUe-known  fungus  widely  distributed  throughout 
Europe,  and  parasitic  on  the  poplar,  willow,  walnut,  ash,  maple,  elm, 
oak,  mulberry,  horse-chestnut,  Bcbinia  PseudacadOj  &c.  It  is  the 
LophioHoma  Bahamianum  Ges.  and  De  Not,  which  he  identifies  with 
L,  excipidiforme  Fr.  and  with  Sphaeria  exdpuliformU  Berk,  and  Br. 

Polystigma  fUvum,  a  new  Almond  Di8ea86.§— M.  M.  Gotuu 
records  this  fungus  for  the  first  time  as  the  cause  of  a  disease  in 
almond  trees.  It  attacks  the  leaves,  on  which  it  causes  brown-orange 
spots.  When  these  leaves  fiill  to  the  ground,  the  red  stroma  becomes 
black,  and  developes  ascophorous  conceptacles,  as  in  the  case  of 
P.  mbnuii. 

Intramolecular  Bespiration  and  Fermentation  of  Moulds-H  — 
From  experiments  on  ^emciXUum  glauatm^  AtfergiUw  niger,  and 
Mueor  ttdomfer,  Herr  N.  W*  Diakonow  condudes  that  the  formation 
of  carbon  dioxide  when  no  free  oxygen  is  present  is  no  universal 
property,  under  all  conditions,  of  living  cells,  but  is  dependent  on 
the  specific  nutrient  substance^  moulds  can  maintain  this  formation 
of  carbon  dioxide  only  when  supplied  with  glucose.  When  supplied 
with  non-fermentive  substances,  or  with  those  which  are  &e  best 
nutrients  with  access  of  oxygen,  the  formation  of  carbon  dioxide 
ceases  entirely  as  soon  as  the  supply  of  oxygen  is  withdrawn.  The 
evolution  of  carbon  dioxide  by  moulds  in  an  atmosphere  destitute  of 
oxygen  ceases  at  once  on  the  withdrawal  of  the  glucose  of  the  external 
nutrient  substance,  although  it  may  contain  a  substance  which  is 
serviceable  for  normal  respiration.  When  there  is  no  free  oxygen, 
the  carbon  dioxide  does  not  result  from  the  decomposition  of  the 
albuminoids.    Glucose,  as  a  fermentive  nutrient,  is  alone  capable  of 

♦  BnlL  Soc.  Bot.  France,  xxziiL  (1886)  pp.  86-7. 

t  Nuov.  Giorn.  Bot  Ital.,  xviii.  (1886)  pp.  82^3. 

X  Ibid.,  pp.  43-52  (1  pi.).  §  Gomptns  Bendus,  xoii.  (1886)  pp.  981-3. 

II  Ber.  Pentsoh.  Bot  Geaell.,  iv.  (1886)  pp.  2-7. 
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fumishing  the  oxygen  necessary  for  the  metastasis  of  monlds  in  an 
atmosphere  destitnte  of  oxygen.  Whether  free  oxygen  is  present  or 
not,  the  energy  of  the  metastasis  of  fongi  is  increased  by  the  supply 
of  peptone  in  nearly  uniform  |Mroportions.  Fermentation  (or  intra- 
molecular respiration)  supports  the  metastasis  of  the  living  organism, 
and  consequently  its  life,  when  there  is  no  free  oxygen;  and  this 
explains  tiie  rapid  death  of  fungi  without  evolution  of  carbon 
dioxide,  in  an  atmosphere  destitute  of  oxygen,  as  well  as  the  differ- 
ence in  the  duration  of  life  with  evolution  of  carbon  dioxide, 
according  to  the  fermentive  capacity  of  the  fungus.  When  the 
supply  of  nutrient  material  is  deficient,  the  activity  of  respiration 
gradually  declines,  even  when  oxygen  is  present,  to  a  very  low  point, 
without  resulting  in  the  death  of  the  fungus.  The  intensity  of  the 
formation  of  carbon  dioxide  by  moulds  in  an  atmosphere  destitute 
of  oxygen  falls  with  the  increase  in  the  acidity  of  the  saccharine 
nutrient  substance,  while  normal  respiration  is  almost  unaffected  by 
this  circumstance. 

Protophyta. 

Microbes  of  the  Soil.  * — M.  E.  Laurent  has  made  some  experi- 
mental researches  on  the  utility  of  microbes  of  the  soil  for  the 
growth  of  higher  plants ;  he  made  four  sets  of  observations,  with 
natural  soil,  with  earth  sterilized  and  then  inoculated  with  bacteria 
of  the  soil,  with  sterilized  earth,  and  with  the  same  to  which  certain 
chemical  compounds  were  added.  The  third  series  was,  from 
every  point  of  view,  found  to  be  inferior  to  the  others ;  the  second 
gave  a  few  more  flowers  and  firuits  than  the  first.  The  whole  show 
the  utility  of  microbes  in  arable  land  rich  in  organic  detritus. 
Henceforward,  the  author  thinks,  agricultural  chemistry  will  have  to 
occupy  itself  with  the  biological  prc^perties  of  the  bacteria  which  are 
found  in  the  earth.  The  microbes  appear  to  be  of  use  in  decomposing 
the  detritus  of  dead  plants  on  which  their  successors  live,  but  which 
they  are  unable  to  assimilate  until  it  has  been  broken  up  for  them. 

Hew  Pathogenic  Micrococcus. t — Br.  L.  Manfredi  has  found,  in 
the  sputum  of  two  cases  of  crupose  pneumonia,  besides  Friedlander's 
pneumococcus,  constantly  a  micrococcus  which  presents  several  dis- 
tinguishing features ;  but  he  has  not  been  able  at  present  to  deter- 
mine any  causal  connection  between  it  and  the  disease.  The  micro- 
cocci are  ovoid,  1  •  0-1  •  6  by  0  •  6-1  •  0  /n  in  diameter,  solitary  or  united 
in  pairs,  less  often  in  chains  of  three  or  four.  It  subsists  in  all  the 
ordinary  vegetable  substrata,  and  it  is  produced  with  special  rapidity 
in  contact  with  the  air.  Its  development  is  intracellular,  producing 
caseous  necrosis  of  the  elements.  When  animals  are  inoculated  with 
it,  it  takes  possession  especially  of  the  spleen  and  of  the  lymphatic 
ganglia ;  it  possesses  intensely  infectious  properties. 

♦  Bull.  Acad.  R.  Sci.  Belg.,  Iv.  (1886)  pp.  128-43. 
t  Atti  R.  Accad.  Lincei,  i.  (1885)  pp.  825-8. 
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MICEOSCOPY. 
a.  InBtruinentSj  Accessories,  Ac* 

Hachet's  Large  Microscope. — The  modern  form  of  M.  A. 
Nacbet*8  larger  Microscopes  is  very  familiar  to  English  microsco- 
pists,  and  In  the  latest  modification  of  the  *' Grand  ModMe  per- 
fectionn^  "  all  the  leading  features  are  retained.  The  modifications 
relate  principally  to  (1)  t^e  fine-adjustment,  (2)  the  subetage,  (3)  the 
mirror,  and  (4)  the  stage. 

The  fine-adjustment  is  on  the  well-known  Continental  model,  but 
the  action  of  the  spiral  spring  is  reversed,  that  is,  it  is  now  arranged 
to  draw  the  sheath  oonnected  with  the  body-tube  doumwardsy  in- 
stead of  pushing  it  upwards  as  formerly ;  by  this  alteration  the  fine- 
adjustment  screw  controls  the  moyement  by  the  contact  of  its  point 
with  a  hardened  steel  plate,  greatly  reducing  the  friction,  whereas 
formerly  the  screw  passed  through  a  nut  against  which  the  spiral 
spring  pressed  upwaids,  causing  much  friction.  The  result  is  claimed 
to  be  '*  a  precision  and  smoothness  quite  remarkable,"  with,  at  the 
same  time,  complete  rigidity  in'  consequence  of  the  extent  of  the 
surfaces  of  contact  in  the  prismatic  column,  so  that  the  second 
(Jackson)  slow  motion  of  the  older  form  is  not  required. 

The  subitage  is  centering,  and  to  change  the  condensers,  &c.,  can 
bo  turned  back  from  the  stage  on  a  pivot,  which  can  also  be  removed 
when  required,  being  attached  to  a  short  arm  sliding  in  grooves  in 
the  tail-piece  and  moved  up  and  down  by  a  lever.  The  pivot  contains 
a  slow  motion,  allowing  the  illumination  in  the  substage  to  be  focused 
very  exactly  on  the  object. 

The  mirror  is  attached  by  a  series  of  short  arms  with  three 
articulations  acting  at  right  anffles  to  each  other,  so  that  it  can  be 
moved  in  all  directions  for  obtaming  the  effiacts  of  oblique  light.  Its 
distance  from  the  stage  can  also  be  varied. 

The  modification  of  the  stage  is,  however,  the  most  striking  of 
the  novelties,  as  it  comprises  an  arrangement  for  observing  the 
approach  of  the  objective  to  the  cover-glass.  It  is  thus  described  by 
ULNachett:— 

*^  To  the  stage  can  be  adapted  at  pleasure  an  arrangement  which 
is  very  useful  in  the  examination  of  rare  or  precious  dides.  It  is 
composed  of  two  small  mirrors,  one  concave,  placed  at  the  level  of  the 
stage  on  the  left,  and  movable  in  all  directions,  so  as  to  send  rays  of 
light  grazing  the  sur&ce  of  the  stage.  The  second  one  (plane)  is 
placed  opposite  on  the  right,  and  is  inclined  at  45%  so  as  to  deflect 
the  rays  vertically.  The  image  of  the  end  of  the  objective  brightly 
illuminated  is  received  on  the  small  mirror  on  the  right,  and  at  a 

*  This  subdivision  contains  (1)  Stands;  (2)  Eye-pieoes  and  Objectives; 
(3)  lUnmiDating  Apparatus;  (4)  Other  Accessories;  (5)  Photo-micrography; 
(6)  Manipulation ;  (7)  Microscopical  Optics,  Books,  and  Miscellaneous  matters. 

t  'Catalogue  dcscriptif  des  Instruments  de  Micrograpfaio  oonstruits  par  A« 
Nachet,'  64  pp.,  72  figs.,  2  heliographs,  and  I  col.  pi.,  8vo,  Paris,  1886. 
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Fio,  157. 


Nacukt'b  Laboe  Microscope. 
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glance  it  can  be  seen  whether  it  is  in  contact  or  not.  The  layer  of 
immersion  liquid  allows  the  grazing  rajs  to  pass  eyen  when  the  first 
lens  is  nearly  in  contact  with  the  slide.  This  arrangement  is  very 
nsefnl,  and  will  be  popularized  more  and  more  as  an  adjunct  in  the 
nse  of  very  high  power  objeofciTes.'* 

Fio.  158. 


Haehet*8  Microscope  with  fixed  Beyolver  for  0bjective8.~This 
Class  Microscope  (fig.  158)  represents  another  attempt  *  to  cope  with 
the  tendency  of  French  students  to  unscrew  the  objectiyes  of  Micro- 


*  Sec  this  Journal,  v.  (1885)  p.  514. 
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Boopes  placed  in  their  hands  [^*  instrument  trte  solide  pour  ^re  miB 
entre  les  mains  des  ^l^ves  et  6viter  le  d^vissage  des  objectifs "  *J. 
The  objectives  are  attached  to  a  revolver  so  that  they  cannot  be  un- 
screwed, neither  can  the  lens-cells  be  removed.  The  revolver  con- 
sists of  an  angle-plate  shaped  like  a  sector  and  suspended  in  front 
of  the  body-tube  to  swing  on  its  oentre,  so  that  either  objective  can 
be  brought  to  the  axis  of  the  body-tube.  The  brass  mounts  of  the 
objectives  are  so  arranged  that  the  foci  are  approximately  in  the 
same  plane. 

Haohet*8  Photo-mierographic  Kicroscope.— M.  Nachet's  Micro- 

FiG.  159. 


scope  and  camera  complete  are  shown  in  fig.  159,  and  an  enlarged 
view  of  part  of  the  Microscope  in  fig.  160. 


Fig.  160. 


The  Microscope  has  a  special  arrangement  for  allowing  the  image 
to  be  viewed  in  the  eye-piece  previous  to  its  projection  on  the  ground 

♦  Op.  cit.,  p.  17. 
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glass,  thus  fooiliUting  the  ac^astoieiit  of  the  iUnmination,  the  ar- 
rangement of  the  ob,^,  Ae.  This  consists  of  a  rectangular  box 
containing  a  total  reflecting  prism,  which  can  be  raised  or  lowered 
by  rack  uid  piniim.  In  the  former  case  the  rajs  will  pass  to  the 
camera,  and  in  the  latter  are  reflected  upwards  througn  the  sab- 
sidiary  body-tnbe. 

The  projection  apparatus  consists  of  a  substantial  wooden  base, 
haying  grooyed  flanges  near  the  edges  on  which  a  bellows  camera 

B,  extensible  to  upwards  of  6  feet  in  length,  is  fitted  to  slide 
smoothly. 

The  Microscope  is  placed  at  the  free  end  of  the  base  and  in  a 
horizontal  position ;  the  body-tube  is  then  connected  witii  the  front 
of  the  camera  by  adapter-tubes  of  special  construction,  by  which  the 
focusing  moyements  of  the  Microscope  are  not  interfered  with,  and  at 
the  same  time  all  extraneous  light  is  shut  out  at  the  junction.  The 
milled  head  of  the  fine-adjustment  screw  is  proyided  with  a  grooye  in 
which  trayels  a  cord  connecting  it  with  a  grooyed  wheel  A,  to  which 
a  rod  F  D  (jointed  at  D)  is  attached,  so  that  the  focusinff  can  be 
actuated  by  the  milled  head  at  F,  i.  e.  from  the  extreme  length  of 
the  camera. 

For  the  general  class  of  photo-micrographic  work  the  camera  is 
not  required  to  be  more  than  about  half  the  total  length  of  its 
extension ;  to  reduce  it,  the  end  B  is  slid  forward  on  the  base  within 

C,  the  focusing  rod  is  diyided  at  D,  the  portion  F  D  being  romoyed, 
tc^ether  with  the  pillar  support  below  F,  and  the  hince  0  then 
permits  the  tail-piece  of  the  base  to  be  folded  beneath  the  front  part, 
and  fixed  by  hooks  at  either  side. 

For  focusing,  the  image  is  receiyed  on  the  ground  elttas  and 
yiewed  in  the  usual  manner,  or  a  sheet  of  white  cardboara  is  sub- 
stituted for  the  ground  glass  and  the  image  is  yiewed  through  the 
opening  at  the  side  Y. 

This  plan  of  substitutinff  a  piece  of  white  paper  for  the  ground 
glass  is  one  that  is  yery  little  used  in  England.  It  was,  we  belieye, 
originally  suggested  by  M.  Moitessier,*  and  was  applied  in  the  first 
instance  to  a  vertical  camera  and  Microscope  where  flie  height  of  the 
ground  glass  aboye  the  stage  rendered  it  difficult  to  manipulate,  but 
by  adding  the  box  at  the  end  of  the  bellows,  the  obseryer  was  able  to 
focus  from  the  side,  looking  up  at  the  image,  and  also  to  din)ense  wi^ 
the  equally  inconyenient  use,  in  M.  Moitessier's  opinion,  oi  long  rods 
or  nmilar  arrangements  for  focusing.  In  his  yiew,  also,  paper  is 
decidedly  preferable  to  ground  glass,  *^  the  grain  of  which  giyes  rise 
to  diffraction  phenomena,  which  are  extremely  objectionable,  and 
which  often  preyent  the  proper  focusing  of  delicate  objects."  **  With 
the  paper  the  image  will  always  be  much  sharper  than  when  seen 
after  transmission  uurough  ground  glass,  and  the  adjustment  for  focus 
can  be  made  much  more  precisely  and  oonyeniently." 

*  A.  Moiiessier, '  La  Photograpbie  appHqu<5e  aux  recherches  microgtaphiqueB,' 
1866,  pp.  128-9. 
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Haohef  8  PhotograpMc  Microscope  for  Instantaneous  Photo- 
graphs.— This  (fig.   161)  is  an  ingenioas  arrangement  for  taking 
instantaneous  photographs  of  living  microscopic  animals,  and  is 
based  on  the  principle  of  M.  Nachet's  double-bodied  Microscope. 
.    Over  the  objective  (fig.  162)  is  placed  a  prism,  \vhich  prevents 

Fig  161. 


Fig.  162. 


any  of  the  rays  from  the  object  passing  to  the  camera  (which  is  sup- 
ported on  four  pillars  above  the  Microscope),  and  diverts  them  into 
the  inclined  body-tube  fitted  with   an  ordinary  eye-piece.      The 
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observer  keeps  bis  finger  on  a  trigger  A  acting  on  tbe  spring  lever 
to  wbiob  tbe  prism  is  attacbed,  and  at  tbe  rigbt  time  moves  tbe  prism 
on  one  side  by  a  sligbt  pressure,  allowing  tbe  image  to  pass  to  tbe 
camera  for  a  fraction  of  a  second,  tbe  _.       ^ 

prism  falling  back  again  into  its  place. 

By  a  special  contrivance  in  Uie  body- 
tube  eaob  observer  can  regulate  bis  focus 
once  for  all,  so  tbat  wbenever  tbe  image 
is  sbarp  as  seen  tbrougb  tbe  eye-piece  it 
is  at  tbe  same  time  exactly  focused  on  tbe 
sensitive  plate. 

Tbis  is  a  better  plan  tban  tbat  of  M. 
Bourmans,*  wbo  enoeavoored  to  "  pboto- 
grapb  a  fugitive  object,  obserying  it  at  the 
"  same  time  tbrougbout  tbe  wbole  duration 
of  tbe  exposure"  by  tbe  arrangement 
sbown  in  fig.  163.  A  B  is  a  vertical  tube 
baving  a  borizontal  side-tube  C.  Tbe 
body-tube  witb  objective  E  moves  freely  in 
AB.  At  a  bis  placed  a  plane  plate  of  glass 
silvered  on  its  lower  surface  witb  a  very 
tbin  layer  of  silver.  Tbis  will  reflect 
75  per  cent,  of  tbe  rays  to  tbe  sensitive 
plate  F  placed  at  tbe  end  of  tbe  sbort 
side-tube  0,  and  at  tbe  same  time  sufficient 

ligbt  will  be  transmitted  tbrougb  tbe  plate  to  enable  tbe  observer  to 
keep  tbe  object  under  observation  tbrougb  tbe  eye-piece  A.  Kicd 
is  a  sbutter  wbicb  is  kept  closed  until  tbe  focus  is  adjusted,  wben  it 
can  be  raised  by  turning  tbe  button  at  c. 

Fuess's  Petrolo^oal  Microsci^s. — Herr  B.  Fuess  bas  con- 
siderably modified  bis  Petrological  Microscope,  wbiob  now  bas  tbe 
form  of  fig.  165.t 

Tbe  body-tube  bas  two  openings,  one  at  h  for  tbe  insertion  of  tbe 
Bertrand  lens/,  and  tbe  otber  at  N  for  tbe  analyser.  Tbe  lens  is 
attacbed  to  the  draw-tube  B,  wbicb  can  be  raised  and  lowered  by 
rack  and  pinion  at  T ;  tbe  plate  ^  is  a  stop,  wbick  prevents  it  from 
being  drawn  out  of  tbe  tube  imless  extra  pressure  is  used,  wben  tbe 
plate  will  spring  a  little  and  allow  tbe  lens  to  pass. 

Tbe  analyser  N  is  attacbed  to  tbe  plate  o  o,  by  wbicb  it  slides  in 
or  out  of  tbe  tube  as  desired.  An  analyser  S  can  be  applied  over  the 
eye-piece,  and  a  quartz  plate,  &c.,  inserted  in  the  slit  above  the 
objective,  wbicb  can  also  be  centered. 

Tbe  polarizer  P  has  a  rack-and-pinion  motion  B,  and  tbe  milled 
head  of  tbe  fine-adjustment  is  graduated  and  reads  against  an 
index  t. 

To  the  rotating  stage-plate  is  applied  a  mechanical  stage  witb 

*  Cf.  Girard's  *  Le  Ohambre  noire,'  1870,  pp.  58-60  (1  fig.), 
t  Cf.  Bo6enbii8ch*8  *  Mikrotikopische  Physlogmphie,'  2iid  ed.,  1885,  i.  pp.  562-4 
(2  flgfl.). 
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Fig   164.  Fig.  165. 


FuEas's  Petbological  Microscopes. 
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finders,  shown  in  ^g.  166,  in  which  the  'milled  heads  a  h  for  the 
rectangnlar  movements  are  placed  within  the  circumference  of  the 

Fig.  166. 


stage.    There  are  two  yemiers,  one  of  which  is  shown  at  n  (fig.  164). 
I'he  rotation  of  the  stage  can  he  stopped  by  the  arm  m. 


Fig.  167. 


Fig.  165  is  substantially  the  same  form  of  instrument  with  a 
screw  micrometer  eye-piece  8  and  an  Abbe  spectro-polarizcr  (Po, 
Sp,  P,  Sk,  Spl). 

The  stage  for  this  form  is  shown  in  fig.  167. 
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Three  other  simpler  forms  are  made  by  Herr  Faoss,  the  simplest 
of  which  is  fig.  168. 

Fig.  168. 


Fukss'b  Petbological  Micbosoope  (SofVLB  Form). 
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Eleotro-mefaloscope.*— M.  E.  Diendonn^  desoribes  Md  Bgnres 
Dr.  Boissean  dn  Bocher's  Megaloscope  for  ezamining  the  stomaoh, 
bladder,  and  other  internal  oavities.  A  full  translation  of  the  original 
article  having  been  already  given,!*  ^^  ^^^  o^J  ^^  ^^  doBcription 
of  fig.  169,  which  shows  the  apparatus  for  examining  the  bladder. 

Fio.  169. 


At  the  lower  end  of  the  tube  is  a  lateral  aperture  closed  by  a  right- 
angled  prism  A.  Above  the  prism  are  two  hemispherical  lenses  B  B' 
with  the  convex  surfaces  turned  to  each  other.  A  diminished  image 
of  an  object  F  Fj  is  formed  at  //»  which  serving  as  an  object  to  the 
lens  G  in  the  upper  part  of  the  tube,  a  second,  still  diminished,  image 
is  formed  at  F  F,.  This  gives  with  the  Bamsden  eye-piece  D  D'  an 
image  F  F,,  a  little  larger  than  the  original  object. 

♦  La  Lumiere  Ellcctriqne,  xix.  (1886)  pp.  64-7  (3  flgs.). 
t  See  this  Journal,  v.  (1885)  p.  1061. 
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A  Btronger  eye-pieoe  would  give  %  larger  image,  as  at  F  F4. 
The  lower  part  of  the  tube,  which  carries  at  L  the  inoaDdescent 
electric  light,  is  shown  in  perspectiye  as  well  as  in  section. 

Gramer*8  MoYable  Staee.*— Dr.  G.  Cramer's  movable  stage  (figs. 
170  and  171),  is  deseribed  with  a  wealth  of  detail  which  seems  in- 
separable from  the  descriptions  of  similar  apparatus  by  Continental 
writers.    It  fits  over  the  fixed  stage,  and  acts  as  a  finder. 

Fig.  170  shows  the  apparatus  as  seen  from  above.  It  is  so  fitted  to 
the  stage  that  the  screw  8  is  at  the  right  hand  of  the  Microscope. 


Fig.  ists 

of  a  am. 

thicl  ^ent 

any  >ss- 

piec<  ktns 

can  I  ger 

of  i  >nd. 

xaiB  luaex  ib  luieiiueu  to  ue  used  in 

Fio.  171.  conjunction  with  a  millimeter  scale 

P  ^        I        r  n  on  the  edge  of  the  stage.    The  cross- 

j<!J^f^^^y^'::r;'^;::"rM^y^fe  pieces    L'   and    L"  are  not  united 

^  I  ^          \^ff             I       I  directly    to    the   frame    R,   but  by 


means  of  two  rectangular  brass  slips ; 

the  dotted  lines  ach  fig.  170  show 
their  extent  in  horizontal  projection,  and  fig.  171  gives  them  in  section, 
and  sho¥rs  that  they  slope  inwards  and  downwa^s,  forming  a  kind 
of  groove  for  the  reception  of  a  slide,  moving  parallel  to  the  long 
axis  of  the  apparatus.  This  sUde  consists  of  a  blackened  brass 
plate  t  not  more  than  1/2  mm.  thick,  provided  in  the  middle  with  a 
square  opening,  the  sides  of  which  are  24  mm.  long.  It  is  stiffened 
with  a  thin  blackened  framework  r.  The  long  side  pieces  of  the 
frame  r  are  sloped  inwards  so  as  to  fit  accurately  in  the  groove.  The 
slide  is  therefore  firmly  held  in  its  movements  to  and  fro.  According 
as  the  screw  8  is  turned  one  way  or  the  other  the  slide  t  will  be 
moved  to  the  right  or  the  left,  the  extent  of  the  movement  being 
24  mm.,  the  widUi  of  the  quadrangular  central  aperture. 

♦  ZeitBchr.  f.  Wias.  Mikr..  iii.  (1886)  pp.  5-14  (2  figs.). 
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To  mark  the  place  of  any  small  object  it  is  merely  necessary  to 
read  off  the  number  on  the  millimeter  scale,  fig.  170.  lliis  gives  what 
may  be  termed  the  movable  ordinate.  The  fixed  ordinate  is  obtained 
by  keeping  the  line  — ^  on  L'  at  a  prearranged  point,  or  by  having 
another  millimeter  scale  marked  along  this  side  of  the  stage.  Thos 
any  spot  in  a  specimen  can  always  be  fonnd  at  once. 

The  object  of  the  central  widening  of  the  frame  t  is  for  the  admis- 
sion of  dides  of  the  '<  Giessener  Format.''  The  longer  length  and 
shorter  breadth  of  i  are  for  slides  of  the  English  and  Vienna  sizes. 

Zeiss'g  Apochromatio  ObjeetiYes,  Compensating  Eye-pieces,  and 
Projection  Eye-pieces. — As  a  rule  we  do  not  notice  in  the  Summary 
the  catalognes  or  price  lists  of  mannfaotnrers,  bat  the  catalogue  just 
issued  by  Br.  C.  Zeiss  *  of  the  new  objectives  and  eye-pieces,  contains 
so  much  interesting  as  well  as  useful  information  for  microsoopists 
that  we  reproduce  it  nearly  in  extemo, 

ApochromcUic  Ohjeciwes, — In  the  construction  of  the  objectives  thus 
designated,  new  kinds  of  glass  and  a  gp-eatly  improved  method  of  cor- 
rection have  been  employed,  with  the  result  that  the  secondary  spec- 
trum is  removed,  and  the  spherical  aberration  uniformly  corrected  for 
the  different  parts  of  the  spectrum.  There  is,  therefore,  a  much  more 
perfect  concentration  of  the  rays  in  the  image  than  with  the  best 
objectives  hitherto  made,  and  in  the  case  of  tiie  chemically  effective 
rays,  there  is  neither  focal  difference  nor  spherical  aberration. 

They  also  allow  very  high  eye-pieces  to  be  used  without  detriment 
to  the  accuracy  or  brightness  of  the  image,  thus  giving  high  magni- 
fying power  with  relatively  long  focal  length,  and  enabling  a  series  of 
very  varying  amplifications  to  be  obtained  with  the  same  objective. 

The  natural  colours  of  objects,  even  in  the  more  delicate  tints,  are 
reproduced  unaltered  by  these  objectives,  in  consequence  of  the  very 
slight  intensity  of  the  residual  tertiary  spectrum. 

The  differences  in  the  amplification  of  the  image  for  the  various 
colours  are  reduced  to  the  same  amount  in  all  the  objectives,  and  are 
removed  by  the  compensating  eye-pieces  hereafter  described.  The 
images  therefore  are  uniformly  troQ  from  colour  throughout  the 
whole  field  of  view. 

The  spherical  aberration  outside  the  axis  is  so  completely  cor- 
rected Uiat  the  sharpness  of  outline  existing  in  the  centre  of  the  field 
of  view  is  maintained  almost  up  to  the  margin,  although  the  focal 
adjustment  between  the  centre  and  margins  is  necessarily  somewhat 
different  in  consequence  of  the  unavoidable  curvature  of  the  surface 
of  the  image. 

The  construction  of  each  objective  is  based  on  calculations  which 
extend  to  the  smallest  details  of  optical  action.  Every  element — radii 
<^  curvature,  thickness,  diameter,  and  distance  of  the  lenses  from  one 
another— are  all  accurately  adjusted  and  numerically  determined 
for  each  objective,  with  regard  to  the  spectrometrical  constants  of 
the  various  kinds  of  glass  employed,  and  the  numerous  conditions 
which  have  to  be  simultaneously  fulfilled.    The  technical  execution  is 

*  Zeiss,  G^  '  Neue  Mikroekop-Objective  and  Oonlare  aos  Special-Glasern  des 
Glastechnischen  Laboratoriunis  (Schott  and  Qen.)/  14  pp.,  8vo,  Jena,  1886. 
8er.  2,— Vol.  VI.  3  K 
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carried  oat  exactly  on  the  data  famished  by  these  calcalations,  with 
the  strictest  check  on  all  the  elements  in  the  Tarioos  stages  of  mano* 
fiactare,  and  without  any  sabeeqaent  empirical  touching  ap. 

In  the  list  given  below  the  objectiyes  are  arranged  according  to 
their  aperture.  In  the  second  column  are  the  different  focal  lengths, 
while  the  third  column  giyes  the  corresponding  amplification  obtained 
with  the  objective  (the  quotient  of  the  conventional  distance  of  dis- 
tinct vision,  250  mm.,  divided  by  the  focal  length  of  the  objective). 

The  objectives  are  constructed  according  to  order,  either  for  the 
Continental  tube-length  of  160  mm.  or  for  the  English  of  250  mm. 
(or  10  in.).  The  three  dry  objectives  of  6,  12,  and  24  mm.  focal 
length  are,  however,  made  exclusively  for  the  Ihiglish  tube-length, 
as  Sieee  objectives  are  not  adapted  for  the  Oontinental  form.  The 
tube-length  is  measured  from  the  upper  surface  of  the  setting  of  the 
objective  to  the  upper  margin  of  the  body-tube  on  which  tibe  eye- 
piece rests. 

Great  care  must  be  taken  to  preserve  the  correct  tube-length,  as 
any  deviation  materially  iigures  the  performance  of  the  oljectiveSy 
particularly  Uioee  for  homogeneous  immersion. 

The  settings  of  all  the  objectives  are  engraved  with  the  name  of 
the  firm  and  ako  with  the  aperture,  focal  l^igth,  and  length  of  the 
body-tube,  for  which  they  are  adjusted.  In  ordering  it  is  desirable 
that  these  three  points  should  be  specified  so  as  to  avoid  any  mistake  as 
to  tiie  particular  objective  required  (thus :  Apochrom.  1  *  30, 2  *  0  mm., 
short  tube). 

The  apertures  given  are  the  guaranteed  minimum  values;  the 
real  aperture  is  nearly  always  rather  higher.  The  focal  lengths  are 
exactly  as  stated. 

APOCflBOMATIO  OBJBOnVBS. 


Kunerical 
Apeitore. 

E^ntvaleni  Focal 
LeogUilnmm. 

OUediTe  MagnUleaP 
Uoo  for  250  mm. 

0-30 

24  O* 
160 

10-5 
15-5 

Dry 

0-60 

120* 
80 

21 
81 

0-95 

60* 
40 

42 
68 

Water-Immeraion    . . 

1-25 

2-5 

100 

Homogeneoas- 

1-80 

80 
20 

88 
125 

Imtneruion    ..     .. 

1-40 

i 

80 
2-0 

88 
125 

The  dry  objectives  of  0*96  aperture  and  the  water-immersions 
are  always  provided  with  correction  collars.    The  divisions  <m  the 

♦  Seo  5tfpra,  lines  8-12. 
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oollar  give  the  ^oknefis  of  coyer-glass  in  hnndredihs  of  a  millimetre. 
The  correction  for  the  proper  thickness  of  cover  must  always  be  care- 
fully made  when  nsing  these  objectiyes,  or  otherwise  there  will  be  a 
considerable  falling-off  in  their  performance. 

The  homogeneoos-immersion  objectiyes  are  only  supplied  in  fixed 
settings  as  any  alteration  in  the  distance  of  their  lenses  interferes 
with  ihe  perfection  of  the  correction.  Slight  yariations  in  the  thick- 
ness of  the  covers  from  the  medium  value  (0*16  mm.)  for  which  the 
objectiyes  are  corrected,  have  no  influence  on  the  image,  but  consider- 
able yariations  should  be  compensated  for  by  slightly  lengthening  the 
body-tube  with  thinner  covers  and  shortening  it  with  thicker  ones. 

The  slightly  thickened  cedar  oil  {nD  =  1*515)  accompanying 
the  objectives  (and  to  be  obtained  at  any  subsequent  time)  should 
alone  be  used.  Other  substances  should  not  be  employed  unless 
measurements  of  the  refractive  index  and  dispersion  show  exact  cor- 
respondence with  it.  Mixtures  of  fennel  oil  and  such  like  endanger 
the  objectives. 

To  meet  the  desire  for  the  highest  possible  objectiye-magnifica- 
tion,  the  homogeneous-immersions  are  also  made  with  a  shorter  focal 
length  of  2  mm.,  as  well  as  with  one  of  3  mm.,  idthough  it  must  still 
be  regarded  as  an  open  question  whether  any  decided  advantage  can 
be  gained  by  the  former.  The  impassable  barrier  to  the  increase  of 
useful  magnifying  power  which  is  fixed  by  the  limit  of  aperture  at 
present  attainable,  can  already  be  reached,  without  loss,  by  an  objec- 
tive of  the  focal  length  of  3  mm.,  as  the  latter  objective  will  bear  the 
application  of  correspondingly  higher  eye-pieces  without  any  appre- 
ciable detriment  to  its  performance. 

The  objectiyes  (homogeneous-immersion)  of  1  *  30  aperture  have 
so  great  a  working  distance  that  they  will  work  through  covers  more 
than  0  *  30  mm.  in  thickness.    With  an  aperture  (if  1  -  40  the  working 
distance  is  reduced  to  0*25  mm.    These  objectives  require  very  care- 
ful handling,  because  in  order  to  obtain  the  larger  aperture  the  metal 
setting  of  the  front  lens  has  to  be  turned  extraordinarily  thin  so  that  \ 
any  blow  or  strong  pressure  upon  the  front  of  the  objectiye  is  likely 
to  injure  it.    For  both  reasons,  therefore,  the  objectives  with  the  / 
slightly  lower  aperture  are  undoubtedly  more  convenient  for  regular  | 
use.     The  larger  aperture  will,  however,  of  course  allow  of  a  rather 
higher  degree  of  optical  performance  being  reached. 

No  attempt  is  made  to  exceed  an  aperture  of  1  *  40,  as  the  small 
percentage  of  possible  increase  would  render  the  objectives  almost 
valueless  for  any  scientific  investigation. 

With  regard  to  the  prices  of  the  objectives,  which,  especially  in 
the  case  of  the  dry  series,  may  appear  to  be  very  high  in  comparison 
with  the  usual  charges,  it  must  be  borne  in  mind  that  the  apochroma- 
tics  are  far  more  complicated  in  their  construction,  and  if  their  special 
qualities  are  to  be  maintained  they  must  be  fSair  more  difficult  to 
manufacture  than  the  ordinary  objectives.  Moreover  the  number  of 
such  objectives  manufactured  must  be  extremely  limited,  even  with 
the  resources  of  a  large  factory.  The  objectives,  however,  like  all 
productions  of  our  firm,  stand  on  an  absolutely  free  basis.     The  glass 
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employed  is,  by  our  own  instmmentality,  accessible  to  any  one,  and 
no  optician  is  in  the  least  degree  prevented  from  producing  the  same 
objectives  as  good  and  as  cheap  as  he  can. 

CompenacUing  Eye-pieces, — These  new  eye-pieces  have  been  designed 
for  the  purpose  of  compensating  certain  errors  in  the  image  formed 
by  the  objective,  outside  the  axis,  which  cannot  be  corrected  in  the 
objective  itself.  They  are  specially  arranged  for  use  with  the  apo- 
chromatic  objectives,  and  materially  improve  their  performance  by 
giving  a  uniformly  colourless  image. 

The  eye-pieces  mav  also  be  effectively  used  with  relatively  wide- 
angled  objectives  of  the  old  form,  but  when  used  with  the  ordinary 
medium  and  low  power  dry  objectives,  the  images  which  they  give 
outside  the  centre  of  the  field  are  inferior  to  those  obtained  with  the 
eye-pieces  hitherto  used.  On  the  other  hand,  the  apochromatics  of 
0  *  95  and  upwards  allow  of  the  use  of  ordinary  eye-pieces  without 
any  material  detriment  to  their  performance.  The  diy  objectives  of 
0*60  and  0*80,  however,  are  al]«olutely  dependent  on  the  compen- 
sating eye-pieces ;  if  used  with  the  ordinary  ones  the  images  will  be 
confused  by  colour-fringes. 

The  compensating  action  of  the  eye-pieces  on  certain  chromatic 
aberrations  in  the  otgective-image,  can  be  well  seen  with  the  higher 
powers  where  the  diaphragm  limiting  the  field  of  view  is  outside  the 
lenses.  The  edge  of  this  diaphragm  will  be  found  to  show  a  deep 
red  border,  whilst  when  used  with  the  apochromatics  the  image 
remains  quite  colourless  up  to  its  margin. 

The  classification  of  tiiese  eye-pieces  is  carried  out  on  the  principle 
suggested  by  Prof.  Abbe,  viz.^  on  the  increase  in  the  total  magnifying 
power  of  the  Microscope  obtained  by  means  of  the  eye-piece  as  com- 
pared with  that  given  by  the  objective  alone.  The  ratio  of  the 
magnification  obtained  with  an  eye-piece  and  a  given  body-tube,  to 
the  real  magnification  of  the  objective  itself  (or  in  other  words,  the 
number  which  denotes  how  many  times  an  eye-piece  increases  the 
magnifVing  power  of  the  objective,  when  used  with  such  a  body-tube) 
gives  the  proper  measure  of  the  eye-piece  magnification,  and  at  the 
same  time  the  figures  for  a  rational  numeration. 

On  this  basis  the  series  of  eye-pieces  is  arranged  according  to 
their  magnifying  power : — 

1        2        4        8        12        18        27 

the  figures  serving  at  the  same  time  as  the  designation  of  the  eye- 
pieces. 

The  magnification  obtained  by  combining  an  eye-piece  with  any 
objective,  is  arrived  at  directly  by  multiplying  its  number  by  the 
magnifying  power  of  the  objective,  as  given  in  the  preceding  list. 
An  objective  of  8*0  mm.  fo^  length,  for  example,  gives  a  magnifi- 
cation of  88  *  8  (at  the  conventional  distance  of  250  mm.^ ;  eye-piece 
12,  therefore,  gives  with  this  objective  12  X  88*8  =  1000  for  the 
same  distance  of  vision. 

In  order  to  obtain  the  most  favourable  results,  it  is  necessary  that 
the  eye-pieces  used  on  Continental  and  English  Microscopes  respec- 
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lively,  should  be  of  different  formulsB,  because  of  the  very  different 
paths  which  the  rays  take  in  the  two  cases  owing  to  the  great  differ- 
ence in  the  lengths  of  the  body-tubes.  Both  series  are  arranged  to 
give  precisely  the  same  magnifying  powers,  the  difference  in  the  body- 
tubes  being  compensated  for  by  tlie  focal  lengths. 

The  settings  are  so  adjusted  in  both  series,  that  the  lower  focal 
point  of  all  the  eye-pieces  lies  at  the  same  plane  when  inserted 
in  the  body-tube.  No  alteration  of  adjustment  is,  therefore,  required 
on  changing  the  eye-piece,  and  the  optical  tube-length  (i.e.  the 
distance  between  &e  upper  focal  point  of  the  objective,  and  the 
lower  one  of  the  eye-piece)  which  is  the  standard  factor  for  the 
magnifying  power,  remains  constant  This  optical  tube-length  in 
the  Continental  Microscopes  (excluding  small  differ^ices  between  the 
various  objectives)  is  equal  to  180  mm»,  and  in  the  English  270  mm., 
provided  that  the  length  of  the  body-tube  from  the  upper  surface  of 
the  setting  of  the  objective,  to  the  upper  end  of  the  tube  on  which 
the  eye-pieces  rest,  is  160  and  250  mm.  respectively. 


Compensating  Eye-pieces. 

Finder 
Eye-pleoes. 

Working  Eye-plece«. 

Ey€-piece  Moguification       ..      .. 

1 

2 

4 

8 

12 

18 

27 

Eijnivalent  Focal  Length  in  mm. 
Equivalent  Focal  Length  in  mm. 

For  the  Continental  Tube. 
180      90        45      22-5      15    1    10        — 

For  the  English  Tube. 
—       135  1    67        34    |22-5      16        10 

The  eye-piece  1  is  only  made  for  the  Continental  Microscopes, 
and  27  only  for  the  English,  as  the  former  would  be  too  large  for  the 
English  body-tubes,  while  the  latter  would  have  an  inconveniently 
short  focus  with  the  Continental. 

The  eye-pieces  of  unusually  low  power,  designated  ^  Finders," 
serve  the  purpose  of  reducing  to  its  lowest  limits  the  available  magni- 
fication with  each  objective,  thus  facilitating  the  preliminary  examin- 
ation of  specimens,  and  avoiding  the  labour  of  searching  for  particular 
points  with  high  powers.  The  Finder  eye-piece  1  enables  an 
objective  to  be  employed  with  its  own  proper  magnifying  power,  i.  e. 
as  if  it  were  used  as  a  magnifier  without  an  eye-piece.  In  both  the 
diameter  of  the  field  of  view  amounts  to  fally  a  fifth  of  the  focal 
length  of  the  objective  used,  with  a  relatively  small  angle — 12°  in  1, 
and  24°  in  2.     This  is  particularly  favourable  for  rapid  searches. 

These  Finder  eye-pieces  are  of  special  service  mih  water-  and  oil- 
immersion  objectives,  where  great  inconvenience  is  caused  by  having 
to  change  an  objective  already  adjusted  for  another  of  longer  focus. 

The  working  eye-pieces  for  regular  observation  are  likewise  of 
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entirely  new  conBtruction.  They  commence  in  both  series  with  a' 
magnifying  power  of  4,  and  are  convenient  to  work  with  even  in  the 
highest  numbers.  The  eye-point  in  all  lies  so  high  above  the  upper 
surface  of  the  eye-lens,  and  the  diameter  of  the  lens  is  so  large,  Uiat 
the  usual  inconveniences  attending  the  use  of  eye-pieces  of  short  focus 
are  completely  obviated. 

The  ordinary  drawing  prisms,  and  particularly  the  Abbe  camera, 
may  be  used  witiiout  difficoLty  on  Nos.  4  to  18  inclusive. 

All  the  eye-pieces  are  supplied  in  cylindrical  mounts,  the  external 
diameter  of  whidi  is  23  *  8  mm.  for  the  Continental  body,  and  85  *  0  mm. 
for  the  English.  Adapters  to  fit  them  to  lurger  bodies  can  be  made 
by  any  workman. 

On  each  eye-piece  is  engraved  the  magnifying  power,  the  focal 
length  and  tube-length  for  which  it  is  adapted,  as  well  as  the  name  of 
the  firm. 

Tabls  or  MAONirmro  Powibs  of  thk  Apochbomatio  Objsotivbs,  with  ths 
OoaipiNSATiNO  Etb-pibobb  fob  a  Visual  Distanob  of  250  mm. 


Food  Length 
ofibe 

Finder  Eye-pleoe. 

Worldng  Eye-pteoe. 

OldecUTe. 

I 

2 

4 

8 

12 

18 

27 

240 

21 

42 

88 

125    . 

187 

281 

16*0 

15-6 

81 

62 

125 

187 

281 

12-0 

42 

88 

167 

250 

875 

562 

8.0 

81 

62 

125 

250 

875 

562 

60 

88 

167 

838 

500 

750 

1125 

40 

62 

125 

250 

500 

750 

1125 

80 

88 

167 

838 

667 

1000 

1500 



2-5 

100 

200 

400 

800 

1200 

1800 



20 

125 

250 

500 

1000 

1500 

2250 

— 

Prqfeciion  Eye-'piecei, — For  such  purposes  as  require  the  projec- 
tion of  a  real  image,  but  more  particularly  for  overcoming  the  incon- 
veniences which  arise  in  photo-micrography  when  the  objective 
alone  is  employed,  as  also  in  the  use  of  the  ordinary  eye-piece  or 
amplifier,  a  specially  constructed  projection  series  is  supplied  which 
externally  resemble  eye-pieces,  and  fit  into  the  body-tube  of  the 
Microscope  in  the  same  manner. 

They  consist  of  a  convex  lens  and  a  compound  system,  which  like 
the  apodiromatic  objectives,  is  most  carefully  corrected  both  spheri- 
cally and  chromatically,  and  is  entirely  free  from  any  secondary 
chromatic  aberration,  and  free  from  difference  of  focus  between  the 
visual  and  chemical  rays.  Between  the  convex  lens  and  compound 
system,  a  diaphragm  is  introduced  for  limiting  the  field.  The 
system  can  be  made  to  approach  or  recede  from  the  diaphragm. 

When  used  to  project  an  image  on  a  screen  for  demonsteation,  or 
upon  a  photographic  plate,  the  objective  of  the  Microscope  remains 
exactly  in  the  same  condition  as  when  observing  with  an  eye-piece. 
After  a  preliminary  adjustment  of  the  specimen  by  means  of  the 
ordinary  eye-piece,  the  projection  eye-pieoo  is  put  in  its  place  and  its 


Digitized  by 


Google 


ZOOLOaY  AND  BOTANY.   MIOBOSOOPT.  KTa  855 

prqjection-lens  so  adjuated  that  the  edge  of  the  diaphragm  is  focused 
as  sharply  as  possihle  on  the  screen  or  gronnd  glass  of  the  photo- 
graphic camera.  This  is  accomplished  hy  drawing  out  the  projection 
lens  more  or  less  according  as  the  distance  between  the  screen  or 
plate  and  the  Microscope  is  reduced  or  increased.  Finally,  the  image 
of  the  object  is  sharply  focused  on  the  screen  or  ground  glass  by  the 
usual  adjustments.  The  length  of  body  for  wUch  the  objective  is 
adjusted  for  observation  with  an  eye-piece,  must  always  be  exactly 
retained. 

The  cap  of  the  projection  eye-piece  forms  a  diaphragm  by  which 
any  false  l^ht  from  the  body-tube  is  completely  shut  off.  The  size  of 
the  aperture  of  this  diaphragm  corresponds  with  the  highest  aperture 
of  the  apochromatics.  When  using  either  those  of  0*6  or  0*8  it 
may  occasionally  be  desirable  to  decrease  the  available  aperture  of 
the  objective  in  order  to  obtain  uniform  sharpness  of  definition  up  to 
the  margin  of  the  field.  For  this  purpose  each  projection  eye-piece  is 
supplied  with  two  diaphragms  of  smaller  apertures  which  fit  in  place 
of  ihe  normal  one.  It  must  not  be  forgotten  to  remove  these  from 
the  eye-piece  if  the  full  aperture  of  the  objective  is  to  be  effective. 

Projection  by  this  method  gives  extremely  sharp,  uniformly  illu- 
minated, pictures  of  any  desired  degree  of  magnification. 

The  projection  eye-pieces  are  specially  corrected  for  the  apochro- 
matics on  ihe  principle  of  the  compensating  series  of  eye-pieces,  but 
may  neveriheless  be  advantageously  employed  with  ordinary  achro- 
matic objectives  of  large  aperture.  They  are  constructed  for  both 
Continental  and  English  Microscopes,  on  somewhat  different  formulte, 
according  to  the  difference  in  tube-length.  There  are  two  numbers 
for  each  series,  giving  an 

•n»-^  *.:«^  r^^^;tin..¥;^T.  ^.^  5^  wid  4  for  the  itfO  mm.  body. 
Bye-piece  magnification  of  J3  ^^  ^  ^^^  ^^  ^^^  ^  ^^ 

These  figures  indicate,  as  in  the  compensating  eye-pieces,  the  ratio 
in  which,  by  means  of  the  eye-piece  and  the  given  length  of  body-tube 
for  which  it  is  adjusted,  tiie  focal  length  of  the  whole  Microscope 
is  less  than  that  of  the  objective  alone  (in  so  far  as  the  eye-piece  is 
adjusted  to  great  distance). 

For  instance,  the  projection  eye-piece. 2  diminishes  the  focal 
length  of  each  objective  by  exactly  one-half;  an  objective  of  3  mm. 
therefore  will,  with  this  eye-piece,  project  as  large  an  image  as  an 
objective  of  1  *  5  mm.  without  it,  the  screen  or  plate  remaining  at  the 
same  distance. 

As  the  linear  magnification  of  a  projected  imago  is  the  quotient 
obtained  by  dividing  the  distance  of  the  image  from  the  posterior 
focal  point  of  the  objective  by  the  equivalent  focal  length  of  the  latter, 
we  can  determine  the  magnification  at  any  distance  of  the  image  from 
the  eye-piece,  by  dividing  this  distance  expressed  in  mm.  by  the  focal 
length  of  the  objective  used,  and  multiplying  the  result  by  the  number 
of  the  projection  eye-piece  employed.  Thus  the  objective  of  3  mm. 
gives  with  the  projection  eye-piece  2  an  image  magnified  1000  times 

at  a  distance  of  160  cm.,  (-^  X  2  =  lOOoY     This  rule  holds  good 
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for  greater  distances,  but  in  the  case  of  tbe  smaller  it  gives  too  high 
a  r^ing. 

The  diameter  of  the  image  on  the  screen  or  plate  when  the  eye- 
pieces 2  and  8  are  nsed  is  about  1/5  of  the  distance  of  the  image, 
and  with  4  and  6  about  1/3  of  that  distance. 

The  image  distance  may  be  reduced  in  the  case  of  2  and  3  to 
about  400  mm.,  and  in  4  and  6  to  about  250  mm.,  reckoning  from  the 
eye-piece.    It  can  be  increased  to  any  desired  amounts 

For  purposes  of  demonstration  and  tor  photo-micrography,  where 
small  pictures  only  are  required,  or  in  cases  where  the  plate  can  be 
placed  at  a  long  distance,  the  projection  eye-pieces  of  low  magnifying 
power,  such  as  2  or  3,  are  to  be  preferred ;  for  photographing  with  a 
short  camera,  however,  the  higher  ones  should  be  used. 

It  would  be  too  much  of  an  innovation  to  print  the  price  list  in 
full  here,  but  we  may  mention  that  the  prices  of  the  objectives  rise 
from  5{.  for  the  dry  16  mm.  to  201.  and  221.  10a.  for  the  homogeneous- 
immersion  of  2'0  mm.  and  3*0  mm.  and  1*30  N.A.,  and  25Z.  and 
271.  10«.  for  those  of  1*40  N.A.     The  eye-pieces  vary  from  1/.  to  21. 

Prof.  Abbe  and  Dr.  0.  Schott  have  also  issued  a  pamphlet* 
descriptive  of  the  new  kinds  of  glass  made  at  the  glass  manufactory 
at  Jena,  with  full  details  as  to  their  optical  and  other  properties,! 
and  a  list  of  the  various  kinds,  44  in  number,  now  supplied.  The 
following  are  most  of  the  novelties  in  the  list : — 

Kefr.  Index  Mediom 

for  D.   '  Disppiition. 

Light  Phoepbato-Crown 1  5159  0- 00737 

Medium             do.             15590  0*00835 

HetiVT  Bariam-Phoephate-Grown   ..      ..  1*5760  0*00884 

Heaviest               do.                        ....  1*5906  0  00922 

Boro-silicate-Grown 1*5100  0*  00797 

Light  Borate-Crown 1*5047  000840 

Varium-silicate-CrowD      1*5399  0*00909 

Heavy          do.                  1*5726  000995 

Heaviest      do.                  1*6040  0*01092 

Boro-«ilicate-Flint      1*6676  001216 

Borate-Flint       1*0086  001375 

Heavy    do 1*6797  001787 

Heaviest  Silicate-Flint     1*9626  0*04882 

Suggestions  are  made  as  to  the  glass  best  suited  for  various 
purposes,  and  on  commencing  the  perusal  of  these  passages  we  had 
tlie  idea  that  we  were  coming  to  a  description  of  the  glass  nsed  for 
the  new  objectives.  Ihe  following  ingeniously  worded  paragraph, 
however,  closes  the  subject : — 

"In  the  case  of  Microscope  objectives  which  require  for  the 
attainment  of  the  highest  capacity  of  performance  not  only  agreement 
in  the  course  of  the  dispersion  of  the  crown  and  flint,  but  also  the 
correction  of  the  spherical  aberration  and  its  chromatic  difference,  it 
must  be  left  to  the  skill  of  the  practical  optician  to  choose  the  most 
suitable  means  from  the  above  series.  The  new  objectives  of  Zeiss 
show  what  can  be  attained  by  their  practical  use." 

♦  *  Glassclimelzcrei  fur  Optische  uiid  andere  Wissenscbaftliche  Zwecke.    Pro* 
duotioHs-  und  Preis-Veraeiobnisj*/  20  pp.  and  1  pi.,  8vo,  Jena,  1886. 
t  t»«o  this  Journal,  ante,  p.  316. 
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Obflervation  of  Opaque  or  Quasi-opaqae  Objects  in  the  Micro- 
scope.— Dr.  John  Anthony  writes  as  as  follows : — 

Given  a  Microscope,  an  objectiye,  and  a  good  "  ball*s-eje  '*  side- 
light, the  examination  of  opaque  or  quasi-opaque  objects  would  seem 
to  be  a  yery  simple  affitir,  but  experience  teaches  that  much  manage- 
ment is  required  to  bring  out  all  the  points  of  structare  in  an  object,  or 
in  making  such  object  show  at  its  best  in  any  subsequent  examination. 
It  is  therefore  hoped  that  the  following  practical  results  of  many 
years'  work  with  the  Microscope  will  be  received  by  the  Society  in 
the  spirit  in  which  they  are  tendered. 

A  very  large  class  of  objects  examined  by  aid  of  the  Microscope 
are  either  opaque  or  semi-opaqoe.  No  one  can  doubt  that  if  we  are 
able  to  make  out  the  structure  of  an  object  by  merely  looking  upon 
its  sur&ce,  the  result  is  far  more  satisfactory  than  can  be  got  by  any 
process  of  seeing  through  it.  But  some  objects  which  are  semi-opaque, 
though  the  amount  of  transparency  be  but  small,  lend  themselves  to 
a  combination  of  both  methods,  and  the  effect  of  this  double  lighting 
properly  balanced  is  charming  and  instructive  beyond  expression. 
This  mav  be  instanced  in  the  examination  of  the  beautiful  whole-insect 
preparations  of  Mr.  Enock.  The  mere  "  buirs-eye  "  side-light  would 
not  reveal  half  the  structure,  and  no  one  knows  better  than  Mr.  Enook 
himself  the  enormous  gain  by  supplementing  the  light  of  the  bull's- 
eye  by  a  flood  of  transmitted  light,  illuminating  in  this  case  the  body 
of  the  insect  by  means  of  the  achromatic  condenser,  and  balancing  by 
carefol  manipulation  the  respective  amounts  of  light ;  the  effect,  when 
properly  got,  is  little  less  Uian  magical,  so  much  so,  that  even  the 
advanced  microscopist  would  not  find  his  time  wasted  by  practising 
this  double-illumination  on  some  rather  intractable  object. 

In  this  double-lighting  sometimes  a  better  effect  can  be  got  by 
using  the  spot-lens  instead  of  the  achromatic  condenser,  in  aid  of  the 
bull'i9-eye  or  silver  side-reflector.  In  my  hands  the  bull's-eye,  which 
is  really  a  French  '*  crossed  lens,"  of  some  5  in.  diameter,  and  so  giving 
a  flood  of  light,  does  not  yield  nearly  so  pure  an  image  as  a  good 
parabolic  reflector,  which  in  its  turn  is  somewhat  troublesome  to  use. 

Where  there  is  a  want  of  transparency  in  the  object,  then  the  use 
of  the  Lieberkuhn  comes  in  with  advantage.  This  Lieberkuhn  was 
much  in  vogue  in  the  early  days  of  the  Microscope,  and  its  use  is 
not  to  be  despised  for  certain  objects ;  it  fell  into  disfavour  from  a 
tendency  to  illuminate  an  object  equally  all  round,  and  to  afford  no 
contrast  of  light  and  shadow,  no  "  boldness  of  image  " ;  bat  this  quasi 
defect  is  very  readily  obviated  by  blacking  about  one-third  of  the 
silver  reflecting  surface  with  Indian  ink,  which  does  no  sort  of 
damage,  and  so  a  preponderance  of  light  on  the  one  side  can  be  got 
of  a  very  pure  quality^  and  with  the  advantage — a  very  great  one, 
that  with  the  finger  and  thumb  grasping  the  tube  of  the  Lieberkuhn, 
the  illumination  can  be  made  to  revolve  in  azimuth,  and  so  bring  out 
salient  points  under  every  condition  of  light  and  shadow — a  mode  of 
verification  which  no  searcher  for  truth  would  be  disposed  to 
neglect. 

It  has  been  assumed  so  far,  that  white  light  has  been  used,  both 
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reflected  and  refracted,  bnt  observers  have  called  attention  to  the 
effects  got  by  moonting  the  objects  on  slips  of  *'  flashed  "  or  "  pot  *' 
glass,  so  as  to  show  colours  when  the  object  is  yiewed  transparently, 
and  it  is  obvious  that  similar  effects  could  be  got  by  the  coloured 
glasses  used  as  screens ;  all  may  be  useful,  and  there  is  certainly  a 
charm  in  trying  the  various  devices. 

Before  giving  the  very  simple  method,  which  in  my  hands  pro- 
duces by  fur  the  best  effects,  I  would  say  that  the  habit  of  mounting 
objects  in  dark  cells,  either  lined  with  wax  or  arranged  with  black 
paper  pasted  behind  the  slide,  cannot  be  too  much  deprecated ;  if  there 
can  be  a  worse  plan,  it  is  putting  an  object  intended  to  be  looked  at 
by  reflected  light  into  a  cell  built  up  upon  white  or  opal  flashed  glass, 
as  the  glare  of  ligbt  from  the  polished  surface  is  destructive  of  all 
comfort  or  precision  in  examination,  and  no  manipulation  on  my 
part  has  been  able  to  obviate  the  discomfort  inseparable  from  this 
well-meant  but  mistaken  arrangement. 

When  an  object,  then,  is  absolutely  opaque,  the  following  method 
would  seem  to  fulfil  all  the  conditions  for  its  examination.  Half  a 
dozen  pill-boxes  are  selected  of  a  size  to  drop  like  caps  on  to  the 
achromatic  condenser,  which  is  assumed  to  be  always  in  position  for 
use.  On  the  outside  flat  part  of  theso  pasteboard  caps  are  gummed 
rounds  cut  from  various  coloured  French  unglazed  papers;  these 
colours  preferably  shades  of  green,  from  emerald  to  olive,  inasmudi 
as  the  chitin,  which  is  so  preponderant  in  all  insect-preparations,  is 
a  shade  of  red,  and  the  *' complementary  colour"  of  led  is  of  course 
green.  This  law  of  **  complementaries  "  or  contrasts  will  be  found 
to  aid  most  agreeably  in  the  display  of  an  object,  and  to  add  much  to 
its  distinctness.  The  primary  or  secondary  colours,  or  even  neutral 
tints,  may  be  used  at  will,  as  a  colour  battery  of  this  kind  would  not 
be  costly,  and  it  is  evident  that  little  or  no  trouble  would  be  involved 
in  the  substitution  of  caps,  without  any  disturbance  of  the  side-light ; 
or  by  racking  the  condenser  anned  with  this  colour-cap  to  fonn  a 
tinted  background  of  the  desired  shade  or  brightness,  having  the 
advantage  of  absolute  freedom  from  glare,  and  forming  a  contraist  to 
the  local  colour  of  the  object  under  examination. 

Sundry  analogous  devices  have  been  tried,  such  as  cards  like 
object-slips,  coverod  with  coloured  unglazed  paper  put  behind  the 
object  at  various  distances ;  and  they  have  this  advantage,  that  they 
can  be  pitdhed  at  an  angle  and  so  give  the  effect  of  a  graduated  back- 
ground, the  defect  being  that  they  are  rather  apt  to  tumble  out  of  the 
position  in  which  they  may  have  been  placed.  So  the  coloured  cap  to 
condenser  has  been  prefeired  for  continuous  use. 

Thus  three  metiiods  are  advocated  for  illuminating  opaque  or 
semi-opaque  objects : — (1)  For  semi-opaque  light,  an  by  bull's-eye  or 
silver  side-reflector,  and  thr<mgh  by  achromatic  condenser  or  spot- 
lens  when  suitable.  (2)  For  opaque  objects  uncovered,  or  mounted 
in  transparent  glass  cells,  the  Lielferklihn  partly  blackened  and 
revolved  during  use.  (8)  Golour-caps  used  on  the  condenser,  and 
racked  up  and  down ;  or  coloured  cards  below  the  object,  illuminated 
by  bull's-eye  or  side-reflector. 
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Examination  of  specimens  by  Coloured  Light.* — Dr.  M.  Flesoh 
recommends  the  insertion  of  a  neutral  tinted  slide  in  the  Abbe  con- 
denser when  examining  sections  stained  with  red  and  blue  dyes.  As 
an  example  of  the  advantage  may  be  cited  the  fact  that  some  ganglion- 
cells  stained  with  MerkeFs  indigo  and  carmine  mixture  have  a  special 
tendency  to  assume  a  blue  colour,  while  others  are  stained  red.  This 
difference  is  found  to  be  augmented  by  the  use  of  artificial  illumination 
and  a  neutral  tinted  slide. 

Again,  in  making  an  examination  of  sections  stained  with  eosin 
and  hiematoxylin*  and  where,  owing  to  the  thickness  of  the  specimens 
the  eosin  stain  could  not  be  recognized,  a  successful  result  was 
obtained  by  using  polarized  light  with  a  selenite  plate,  so  placed  that 
the  field  of  vision  showed  up  yellow.  The  large  cells  impregnated 
vnth  eosin  were  thus  seen  to  be  of  a  red  oolour,  while  the  blue  nuclei 
had  apparently  disappeared. 

Ahrens'  Polarizing  Priim. — Mr.  Ahrens  has  recently  added  to 
bis  prism  f  a  thin  cover-glass  at  the  end-face  crossed  by  the  line  of 
section,  thereby  making  this  line  almost  imperceptible  as  well  as 
affording  protection  against  scratches.  He  has  also  found  a  new 
method  of  cutting  the  prism  by  which  there  is  extremely  little  waste 
of  spar. 

Miohel-L^yy's  Comparator. — M.  Michel-Levy's  Comparator  (figs. 
172  and  178)  is  based  on  the  comparison  of  the  colour  of  a  crystal  seen 
under  the  Microscope  vdth  that  given  by  a  wedge  of  quartz  producing 
three  orders  of  tints  and  which  is  taken  as  the  unit  of  comparison. 


At  NN'  fig.  178  are  two  Nicol  prisms,  between  which  slide  the 
quartz  A  and  a  diaphragm  D.  The  rays  reflected  from  the  small 
mirror  are  diverted  at  right  angles  by  the  prism  C  through  the  nicols, 
quartz  and  diaphragm,  and  made  parallel  by  the  lens  B,  being  then 
j^ected  by  the  prism  P  through  the  eye-lens.    To  the  hypothenase 

*  Zeitschr.  f.  Wise.  Mikr.,  iii.  (1886)  p.  52.      f  See  this  Journal,  antCy  p.  397. 
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surface  of  P  is  attached  a  small  prism  P'.  This  allows  the  rays  from 
the  crystal  on  the  stage  to  pass  up  to  the  eye  which  vie^vs  them  sur- 
ronndcd  hy  the  rays  from  the  qoartz,  and  a  ready  comparison  is  thus 
made. 

By  turning  the  milled  head  the  quartz  wedge  can  be  movtd  in  a 
horizontal  direction,  and  a  graduated  scale  enables  the  displacement 
to  bo  measured  in  order  to  identify  the  tints. 

Fig.  173. 


The  light  for  the  small  mirror  should  be  taken  from  the  same 
source  as  that  for  the  mirror  of  the  Microscope,  so  as  to  avoid  any 
error  in  the  yalne  of  the  tints.  The  apparatus  is  applied  with  best 
advantage  to  very  small  thin  plates  of  minerals,  not  going  beyond  the 
tints  of  the  first  three  Newtonian  orders. 

Israers  Warming  Apparatus  as  a  snbstitiite  for  fhe  Hot  Stage.* 
— Dr.  O.  Israel's  apparatus  is  so  constructed  that  the  illumination  of 

Fig.  174, 


the  objects  is  not  interfered  with,  and  the  slide  is  warmed  from  above. 
It  consists  of  a  slide  O  (fig.  174),  having  a  central  hollow-ground  well, 

•  Zeitach.  f.  Wiag.  Mikr.,  ii  (1885)  pp.  459-63  (3  figs.). 
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round  which  is  sunk  a  groove  O'l  mm.  deep  and  1  mm.  broad,  into 
which  the  cover-glass  fits  so  that  its  upper  surface  is  flush  with  that 

FiQ.  175. 


of  the  slide.    Such  a  chamber  is  the  more  easily  heated,  since  the 
glass  itself  acts  as  an  insulator  to  the  stage.    The  hot- water  apparatus 
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oonsistB  of  a  flat,  ronnd  metal  box  (flgs.  174  and  175,  HT),  with  a  central 
conical  aperture.  The  entrance  and  exit  pipes  for  the  heated  water 
(fig.  175,  Z,  A)  are  set  on  at  a  right  angle  to  the  side :  the  former,  Z, 
18  a  metal  tube ;  the  latter.  A,  a  glass  one,  is  fitted  with  a  thermometer, 
the  bulb  of  which,  E,  passes  into  the  box.  A  current  is  maintained  by 
a  partition  S  between  the  openings  of  the  two  pipes.  These  are  sup- 
ported by  a  stand  (fig.  176),  and  their  ends  connected  with  rubber 
tubes. 

Two  precautions  are  necessary  in  using  this  apparatus.  The  first 
is  to  get  rid  of  all  air-bubbles  in  the  water,  and  the  second  is  to 
ascertain  the  temperature  of  the  hot  chamber.  This  is  best  done  in 
the  manner  described  by  Eoch.*  The  materials  employed  by  Dr. 
Israel  for  ascertaining  this  latter  point  are  a  mixture  of  paraffin  and 
Taselin,  from  which  a  substance  with  the  desired  melting  point  is 
easily  prepared.  Repeated  trials  with  this  apparatus  show  that  if  a 
temperature  of  37°  C.  be  required  for  the  hot  chamber,  the  tempera- 
ture of  the  water  in  the  capsule  must  range  between  42°  and  47°  0. 
The  apparatus  can  be  adapted  for  direct  heating  after  the  manner  of 
Max  Sdiulze's  stage  if  so  desired. 

Delage's  Beversible  Compressor. — Prof.  Y.  Delage  has  devised  a 
form  of  compressor  for  the  most  delicate  observations,  figs.  177  and  178, 

Fig.  177. 


Fig.  178. 


♦  Cohn*8  'Bcitriige  zur  Biologic  der  Pflanxen,'  ii.  p.  281. 
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in  whicli  the  pressure  is  effected  by  the  action  of  a  screw  on  an  inclined 
plane  A,  and  working  against  the  spring  R.  When  the  screw  is 
turned  on  one  side,  the  npper  part  of  the  compressor  can  be  raised 
on  the  pivots  BB'  as  shown  in  fig.  177.  The  frame  holding  the  npper 
plate  has  a  gimbal  motion  on  the  pivot  D  (and  the  corresponding 
one  on  the  opposite  side)  and  the  fnxae  can  be  detached  by  pressing 
the  pin  0  and  the  corresponding  one  on  the  opposite  side,  causing 
the  frame-holder  to  spring  open  slightly.  The  two  glasses  being 
oblong  and  lying  crossed  it  is  easy  to  add  a  drop  of  liqnid  daring 
compression. 

The  compressor  can  be  reversed,  and  in  that  case  rests  on  the 
three  small  pillars  which  are  high  enough  to  allow  the  milled  head 
of  the  screw  to  clear  the  stage.* 

Coles'  Self-adjusting  Fro^p1ate.t— ^Mr.  A.  H.  Coles'  frog-plate  is 
3wn  in  fie.  179  (under  i" 


shown  in  fig.  179  (under  side).    It  is  2  in.  by  5  in.,  and  it  is  claimed 
that  ^its  adjustability,  lightness,  simplicity,  the  ease  wiUi  which  the 

Fig.  17a. 


frog  is  secured  without  injurious  pressure  or  loss  of  any  blood,  together 
with  its  cost,  commend  it  to  all  users  of  the  Microscope." 

The  binding  cord  is  passed  as  usual  over  the  plate  and  round  the 
pins,  and  its  free  end  is  secured  by  simply  drawing  it  under  one  of 
the  small  spring  clips  on  the  edge  of  the  plate.  The  long  springs 
are  for  holding  the  plate  securely  on  any  stage. 

Micro-stroboscope  for  obserying  Muscle-contraction  in  Insects.} 
Prof.  E.  V.  Fleischl  employed  in  his  experiments  on  muscle  con- 
traction in  insects  a  **  micro-stroboscope." 

The  poles  of  a  small  chromic  acid  battery  were  connected  with 
the  extremity  of  the  exposed  nerve  proceeding  from  the  insect  wing, 
and  the  electric  connection  was  made  through  the  intermediation  of 
small  strips  of  tinfoil,  insulation  being  effected  by  vaselin.  This 
was  carried  out  on  the  stage  of  a  Microscope,  and  the  observations  were 
made  under  comparatively  low  powers.  As  the  images  of  the  tetan- 
ized  muscle  were  imperfect  and  distorted,  a  *'  stroboscopic  "  disc  of 

♦  See  Arch,  de  Zool.,  1886. 

t  Micr.  Bull.  (Queen's)  ill.  (1886)  p.  11  (1  fig.). 

X  Arch.  f.  Anat.  u.  Pbyaiol.,  1886  (Physiol.  Abtheil.)  pp.  67-71. 
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blackened  cardboard  was  fitted  closely  over  the  eye-piece  of  the 
Microscope  in  such  a  way  that  the  object  was  seen  through  the 
radial  fissnres,  the  images  of  the  contraction  and  relaxation  of  the 
muscular  fibrils  being  thus  made  perfectly  clear  and  nndistorted  and 
easily  observed. 

Determining  the  Thickness  of  Arterial  Walls.*— Dr.  H.  Stahel 
uses  the  following  method  for  ascertaining  the  thickness  of  arterial 
walls. 

By  means  of  a  micrometer-screw  having  a  thread  of  0*5  mm.,  the 
milled  head  of  which  was  divided  to  permit  readings  to  0*001  mm.,  a 
plate  was  moved  up  through  the  stage  aperture,  on  which  a  square  piece 
of  artery,  protected  by  a  cover-glass,  was  placed.  In  order  to  avoid 
any  chance  error  which  might  be  caused  by  the  unequal  thickness  of 
the  cover-glass,  the  centre  of  the  latter  was  always  placed  over  the 
spot  to  be  measured.  The  piece  of  artery  and  the  cover-glass  were 
accurately  adjusted  to  the  plate  by  the  aid  of  slight  pressure.  The 
pieces  should  not  be  too  large :  as  a  rule,  pieces  the  sides  of  which 
were  2  to  8  mm.  were  used.  Vertically  over  the  plate  carrying  the 
artery  and  cover-glass  a  needle  was  fastened  by  a  band.  The  plate 
was  then  raised  by  the  micrometer-screw  until  the  needle-point 
touched  the  upper  surface  of  the  cover-glass.  Accurate  apposition 
was  obtained  by  means  of  a  hand-lens.  The  height  was  then  read  off 
on  the  micrometer*screw  head.  The  height  thus  ascertained  gave 
the  thickness  of  the  artery  plus  that  of  the  cover^glass.  The  artery 
was  then  removed  and  tihe  thickness  of  the  cover-glass  found  in  a 
similar  manner,  and  the  difference  between  the  two  gave  the  thickness 
of  the  arterial  wall. 

For  the  sake  of  accuracy  frequent  measurements  were  taken,  and 
it  was  found  in  the  result  that  the  thickness  of  an  artery's  wall  could 
be  ascertained  to  within  0*01  mm. 

Resolution  of  Diatoms  whose  Stri»  are  of  unequal  flnene88.t — 
Mr.  E.  M.  I9elson  writes : — "  Every  diatom  resolver  wiUi  oblique  light 

will  have  noticed  the  great  difficulty  there 
is  (which  in  some  oases  amounts  to  an 
impossibility^  to  focus  at  the  same  time 
the  longitudinal  and  transverse  striie  of 
some  of  the  Diatomaceea.  This  will  be 
found  especially  to  be  the  case  in  dia- 
toms whose  sl^riiB  are  of  unequal  fino* 
ness,  such  as  Navicula  cu^^ndata  (86,000 
and  65,000  per  inch).  Some  observers 
have  maintamed  that  this  appearance  is 
the  true  structure,  and  that  Uie  coarse 
markings  are  on  the  exterior  surface  of 
the  valve,  whQe  the  fine  are  on  the  in- 
terior. To  those  who,  like  myself,  hold 
that  striflB  are  imperfectly  resolved  perforations,  this  theory  is,  of 

♦  Arch.  f.  Anat  u.  Physiol.,  1886  (Anat  Abtheil.)  pp.  45-63  (12  figs.), 
t  Engl.  Meoh..  xliii.  (1886)  p.  328, 
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cotme,  quite  nnienable.  I  wish  to  show  how  these  differences  of 
foci  may  be  acoonnted  for  by  the  spherical  aberration  of  the  objectivo 
used. 

Let  fig.  180  represent  the  back  of  a  1/4  in.  objective  of  0*71  N.A., 
focused  on  a  Navtcula  cuwidata^  illuminated  by  two  oblique  beams, 
a,  hf  at  right  angles  to  eadi  other ;  a'  will  represent  the  difi&action 
spectrum  of  the  first  order  originated  by  the  illuminating  beam  a, 
and  the  fine  longitudinal  striie ;  and  6'  that  by  the  beam  h  and  the 
coarse  transverse  stri®. 

It  is  evident  that  if  the  lens  has  not  its  spherical  aberration 
properly  balanced,  the  rays  a  a*  passing  through  the  outer  lone  of 
the  objective  will  have  a  shorter  focus  than  6  6'.  In  other  words, 
when  the  transverse  striie  are  in  focus  you  will  have  to  focus  the  lens 
further  down  before  the  longitudinal  striaB  appear.  This  is  precisely 
what  occurs  in  practice.  The  experiment  is  nothing  more  nor  less 
than  a  refined  kind  of  Abbe's  test. 

For  my  own  part,  I  prefer  to  test  an  objective  by  flooding  it  with 
light  from  a  large  axial  illuminating  cone.'' 

Actinic  Contrast  in  Photo-micrography.* — Dr.  O.  A.  Piersol  con- 
siders that  successful  photo-micrography  depends  especially  upon 
three  conditions :  (a)  having  all  parts  of  the  object  accurately  in  the 
same  plane;  (6)  having  a  well-marked  differentiation  between  the 
elements  of  the  tissues ;  and  (c)  having  the  object  so  stained  and 
illuminated  as  to  insure  sufficient  actinic  contrast  between  it  and  the 
surrounding  field  or  backgrouiid. 

The  successful  acquisition  of  the  condition  of  actinic  contrast,  is 
not  always  readily  had.  While  the  blue  stainings  (haematoxylin, 
methyl-blue)  are,  of  course,  more  actinically  powerful  than  the  reds 
and  browns,  yet  so  much  depends  upon  the  individual  specimen  in 
regard  to  opacity  and  thickness,  that  each  case  must  be  determined 
for  itselfL  While  a  thick  section  stained  in  carmine  will  yield  but  a 
dark  mass  without  detail,  a  similar  section  stained  in  haBmatoxylin 
may  furnish  a  satisfactory  pictare.  But  the  days  of  thick  sections 
are  past;  the  question  now  is,  how  shall  we  stain  and  illuminate 
the  thinnest  possible  sections  so  as  to  yield  good  photographs  ? 

While  a  very  delicate  section  well  stained  with  hromatoxylin  is 
all  that  can  be  desired  for  examination,  we  shall  soon  find  that 
actinically  it  is  fiir  too  transparent  to  produce  a  vigorous  photograph, 
there  being  insufficient  actinic  contrast  between  the  seneral  blue 
colour  of  the  field  illuminated  by  the  blue  monochromatic  light  from  the 
ammonia-sulphate  of  copper  ceil,  and  the  bluish  purple  of  the  section. 
When  the  preparation  of  the  specimen  is  under  control,  it  will  be 
found  advantageous  to  prepare  a  few  sections  as  already  suggested,! 
by  which  the  thinnest  sections  in  the  brown  colours  always  markedly 
impress  the  plate. 

In  many  cases,  however,  it  is  inexpedient  to  specially  prepare 
objects  for  photography.    For  such  cases  a  very  valuable  adjunct  will 

♦  Amer.  Mon.  Micr.  Joum.,  vii.  (1886)  pp.  121-3. 
t  See  this  Journal,  v.  (18.^5)  p.  559. 
Sor.  2.— Vol.  VI.  3  L 
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be  fonnd  in  the  use  of  different  oolonred  lights  produced  by  tinted 
glasses,  carefolly  adapted  to  the  intensity  and  ooloor  of  the  staining. 
The  use  of  glass,  or  of  solutions  of  a  colour  complementary  to  that 
of  the  object,  has  been  long  employed  in  the  arts  in  reproducing 
paintings.  Eoch,  in  his  '  Traumatic  and  Infective  Diseases,'  relates 
his  experiences  with  this  method,  but  condemns  it  as  impracticable. 
On  account  of  the  length  of  exposure  and  yibration  *'  the  picture  does 
not  have  sharpness  of  outline  sufficient  to  enable  it  to  be  of  use  as  a 
substitute  for  a  drawing,  or,  indeed,  even  as  evidence  of  what  one 


Notwithstanding  the  unfavourable  experience  of  this  skilled  in- 
vestigator, some  subsequent  results  by  this  method  have  been  most 
encouraging.  Defrenne  obtained  excellent  photographs  of  the  Bacillus 
tuberculosis  by  means  of  fnchsin  staining  and  green  glass,  and  quite 
recently  the  author's  own  experience  with  this  same  bacteriam  and 
stain  have  been  very  gratifying.  Since  then  a  number  of  modifica- 
tions have  been  tried.  As  a  result  of  these  experiments  the  practical 
deductions  have  been  reached,  that  when  the  staining  and  tiiickness 
of  the  specimen  are  insufficient  to  give  the  necessary  actinic  contrast 
with  the  colour  of  the  field,  we  can  best  succeed  by  employing  a 
coloured  glass,  whose  tint  will  be  such  as  to  give  the  contrast,  as  well 
as  to  afford  light  to  sufficiently  impress  the  plate  where  not  occupied 
by  the  object.  Such  a  colour  will  not  be  the  complementary  one  in 
many  instances.  With  blue  stainings  the  use  of  the  complementary 
yellow  would  yield  but  a  faint  image,  since  the  weak  actinic  power  of 
the  transmitted  rays  are  insufficient  to  deeply  affect  the  unoccupied 
parts  of  the  field.  The  substitution,  however,  of  a  suitable  shade  of 
green  affords  sufficient  contrast  of  the  object  as  well  as  permits  the 
passage  of  rays  sufficiently  actinically  powerful  to  adequately  impress 
the  surrounding  parts  of  the  plate. 

With  all  these  colours  the  exposure  is  greatly  lengthened,  with  a 
medium  green  it  being  five  to  seven  times  longer  than  with  blue 
light ;  as,  however,  the  normal  exposure  is  seldom  over  one  second, 
the  increase  has  practically  little  disadvantage.  Not  only  for  very 
minute  objects,  as  bacteria,  stained  with  methyl-blue,  under  high 
power,  but  equally  for  very  thin  haBmatoxylin  or  carmine  sections 
under  low  amplification,  has  this  green  glass  proved  most  useful.  By 
its  use  it  is  always  possible  to  obtain  pictures,  where  all  the  merits  of 
vigorous  negatives  with  the  beautifully  sharp  details  alone  obtainable 
from  the  thinnest  sections  are  combined,  and  where  the  usaal  method 
yields  but  a  weak  image. 

These  suggestions  apply  especially  to  sunlight.  To  those  engaged 
in  such  work,  who  have  never  employed  these  means,  the  shades  of 
green  offer  themselves  as  valuable  modifications  of  illumination  well 
worthy  of  a  trial.  The  exact  time  required — a  matter  of  importance 
— ^must  be  determined  for  existing  conditions  by  each  manipulator. 

Mr.  J.  W.  Queen  suggests  f  a  trial  of  the  stained  gelatin  plates 
now  coming  into  use  for  the  purpose  of  securing  contrast.    The 

*  Magnin  and  Btemberg's  Bacteria,  2Qd  ed.,  1884,  p.  195. 
t  Micr.  Bulletin  (Qaeen'g),  ML  (1886)  p.  32. 
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sensitiyeness  of  these  plates  is  much  greater  than  osnal,  so  that  the 
time  of  exposure  will  be  diminished  instead  of  lengthened,  and  by 
using  plates  yarionslj  stained  suitable  contrasts  might  be  obtained 
with  differently  stained  specimens. 

Mr.  B.  Hitchcock  also  refers  *  to  the  so-called  ortho-chromatic  or 
iso-chromatic  sensitive  plates  now  sold  which  "  may  be  found  useful 
in  photo-micrography,  but  it  is  well  to  consider  that  they  differ  from 
other  plates  mainly  in  their  greater  sensitiveness  to  the  less  re- 
frangible rays,  while  they  are  scarcely  less  sensitive  to  the  blue  which 
still  preponderates.  For  this  reason,  in  order  to  obtain  strictly 
uniform  results  for  all  colours,  coloured  screens  must  be  used,  par- 
ticularly when  working  with  sunlight.  The  great  advantage  of  such 
plates  rests  in  the  fact  that  they  are  sensitive  to  the  red  and  loss 
refrangible  rays  which  do  not  at  all,  or  only  slightly,  affect  the  ordi- 
nary plates." 


Abbi,  E.,  and  Schott,  O.— Olasfohmeliarei  fttr  optifohe  and  andere  wiuen- 
schaftliehe  Zweoke— Productions-  and  Preif-YenaiolmiM.  (Glassworks  for 
optical  and  other  scientifio  purposes — Catalogue.)    ISupra,  p.  856.1 

20  pp.  and  1  pi.  (8yo,  Jena,  1886). 

Alfbbow,  S. — ^Vonvel  Apparell,  servant  i  compter  exactement  les  globules 

sangnins.    (New  apparatus  for  exact  oounting  of  blood-oorpuscles.) 

[The  enumeration  method  is  more  important  than  the  moist  chamber. 

Instead  of  counting  by  means  of  squares  on  the  slide  or  in  the  ocular,  a 

record  of  the  blood-corpuscles  is  made  on  the  ground  glass  plate  of  a  photo- 

miorog[raphio  camera,  which  is  fixed  in  the  tube  as  far  as  possible  from 

the  objective.    Fine  adjustment  is  made  with  the  stage.    Instead  of  the 

preparation  itself^  a  representation  of  it  is  thus  used  for  the  enumeration.] 

Arch.  Physiol.  Norm,  ei  Pathol,,  IH.  (1884)  pp.  269-86  (3  figs.). 

An DBiBTJ,  L. — Bur  on  Ohromatomdtre,  destine  i  mteurer  la  cooleor  des  liqoides. 

(On  a  Ohromatometer  for  measuring  the  colour  of  liquids.)    IPosf] 

Oomptes  Bendus,  OIII.  (1886)  pp.  281-4  (I  fig.). 
Bausoh,  R— lUaminating  Apparatus  for  the  Xicroscope. 
[Description  of  the  various  forms.] 

Bull.  Rochester  Acad.  Set.,  1886,  pp.  1-8. 

Bbbobb,  0.  L.-^HIlftapparate  fttr  die  Bedfbrfkiisse  der  Werkstatt  IIL  Apparat 

inr  genanen  Bestimmung  der  Brennweite  von  Objeotivprlasem.     (Apparatus 

for  me  exact  determination  of  the  focal  length  of  objectives  [of  the  telescopes 

of  ^odetio  and  astronomical  instrumc^nts]). 

[Contains  a  description  of  a  Microscope  used  for  fixing  spiders'  threads,  post."] 

Zeitschr.  f.  Instrumentenk.,  VL  (1886)  pp.  272-6  (3  figs.). 

GzAPSKi,  8.— Die  Ifikrometerbewegong  an  den  neoeren  ZMss'schen  Stativen. 

(The  fine-adjustment  to  the  newer  Zeiss  stands.)    [Post.'] 

ZeUschr.  /.  Wiss.  Mikr.,  Jit.  (1886)  pp.  207-9  (1  fig.). 

Denaetbb,  a.— Proe^^  phototypiqae  indastriel  applicable  i  la  reprodnotion 

des  photomierograpliies.    (Phototype  process  applicable  to  the  reproduction  of 

photo-micrographs.)    [Post]  Bull.  8oc.  Belg.  Micr.,  XIL  (1886)  pp.  92-6. 

English  0.  foreign  Xieroseopes. 

[Inquiry  by  '*  Briton  "  (1)  why  English  Microscope-makers  should  be  unable 
to  compete  with  the  foreign  makers  ?  or  (2)  if  they  are  able,  why  our 
schools  of  science  should  be  so  flooded  with  foreign  instruments  ?  Beplies 
by  8.  Bottone  that  it  arises  firom  the  **  disparity  in  the  prices  of  labour 
and  food  here  and  on  the  Oontinent " — ^by  **  Another  Bnton,"  suggesting 


♦  Amer.  Mon.  Micr.  Joum.,  Yii.  (1886)  pp.  155-6. 
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ft  meeting  at  which  *^  the  whole  of  fche  opticians  in  London  ho  invited  to 
show  the  special  forms  of  instraments  thev  consider  most  useful  to 
students*' — by  ** Prismatique " — A.  Gaplatzi,  that  the  foreigner  can 
underbid  us.  oecause  he  is  better  trained,  more  industrious,  soberer,  and 
more  provident,  &c.,  Ac. — by  ''Prismatique"  (2)  that  most  of  the 
foreign  work  is  **  make-believe,"  while  our  own  is  genuine — E.  Holmes 
-A.  K.  O.-W.  8.  Franks—"  Orderio  Vital."] 

Engl.  Mech.,  XLIU.  (1886)  p.  580;  XLIV.  (1886)  pp.  16,  39,  66.  88.  111. 
Fasoldt,  C— Beiolution  of  200,000  lines  to  the  inch. 

[**  We  have  lately,  with  the  use  or  aid  of  the  second  fine  adjustment  and 
internal  illumination,  resolved  200,000  lines  per  inch  with  homogeneous- 
immersion  1/16  in.,  and  also  with  1/12  in.  homogeneous.  Should  yon 
find  or  hear  of  an  *  incredulous  Thomas,*  send  him  here.  Only  provided 
he  has  got  first-class  eyes,  we  will  show  him  the  200,000.  Furtnermore, 
there  is  no  reason  for  ridiculing,  as  not  only  one  but  a  number  have  soen 
them,  and  would  make  affidavits  accordingly  if  desired.'n 

Micr,  Builetin  {Queen's),  HI.  (1886)  p.  82. 
Giles,  G.  W.  M.— On  Marine  Collecting  with  the  Snifaoe-net 

[Describee  and  figures  a  Botterill  life-cell  and  aerating  apparatus. — Also 
remarks  on  the  handiest  form  of  simple  Microscope,  and  on  examining 
and  preparing  the  objects  collected.] 

Sci.'Oo88ip,  1886,  pp.  79-80  (2  figs.). 
GowER,  H.  D. — ^How  to  make  a  Tint-refleotor. 

[Wooden  pill-box  and  thin  glass  cover ;  or  thin  silvered  glass,  if  the  image 
is  to  be  thrown  down  on  a  sheet  of  paper.] 

Sci.-aos8ip,  1886,  p.  172  (4  figs.). 
Gboth,  P.—Fhyiikalische  Kryitallographie  and  Einleitanf^  in  die  Krjitallo- 
graphisohe  Kenntniss  der  ^^chtigmn  Snbstanien.  (Physical  Crystallography 
and  introduction  to  the  crystallograpliic  knowledge  of  the  more  importont 
substances.) 
[Part  I.  The  physical  properties  of  crystals.    Part  11.  The  geometrical 
properties  of  crystals.    Part  III.  (pp.  543-674,  figa  565-621 ).    The  appa- 
ratus and  methods  for  crystallographio-physical  researches.    A.  Gonio- 
meter and  refractometer.     B.  Polarization  apparatus.     0.  Microscopes 
and  microscopical  measuring  apparatus.   (Includes  Koch's  Microscope  for 
determining  the  elasticity  coefficients,  post.)    D.  Cutting  and  grading 
apparatus.] 

2nd  ed.,  xv.  and  710  pp.,  631  figs,  and  1  pi.  (8vo,  Leipzig,  1885). 
Henick'i  (H.  yan)  Photographs  of  Amphiplenra  and  Vobert*8  Bands. 

[Includes  note  by  Dr.  Boyston-Pigott  that  '*  they  have  in  my  opinion  no 
equals.'"] 

Amer,  Mon.  Micr.  Journ.,  VII.  (1886)  p.  138. 
„  „      Method  of  taking  Fhoto-mierographs.    [See  infra,  p.  900.] 

Engl.  Mech.,  XLIU.  (1886)  pp.  548-9,  from  Brit.  Joum.  of  Phot. 
Hitchcock,  B. — ^Fhoto-miorography.    VII. 
[4.  Developing  contd,"] 

Amer.  Mon.  Micr.  Joum.,  VII.-(1886)  pp.  131-3.  141-2. 

J  B  N  N I M  o  8,  J.  H.— How  to  photograph  Mierosoopio  Objects.    A  Manual  for  the 

practical  Microscopidt  (8vo,  New  York,  1886.) 

K  B  R  B  E  R.  A.— XTeber  die  Ohromatisohe  Korrektnr  yon  Doppelol]jektiTen.    (On  the 

chromatic  correction  of  double  objectives.) 

Central-Ztg.f.  Opt,  u.  Mech.,  VII.  (1886)  pp.  157-8  (2  figs.). 
«*  Lens.''— Black  Illnmination  without  Parabola. 

[The  writer  racked  back  and  finally  removed  the  parabola  without  losing 
the  black  ground  I — the  explanation  being  that,  instead  of  placing  the 
mirror  in  the  axis,  he  had  placed  it  exoentricallyO 

E>,gl.  Afech.,  XLIII.  (1886)  pp.  509-10. 
Levi,  J.  N.— Fhoto-micrographie  Work  and  Apparatni. 

Bull.  Rochester  Acad.  Sci.,  1886,  pp.  10-21. 
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Mat  ALL,  J.,  Junr. — The  IQcrofeope.    (Oantor  Lecturee.) 

[I.,  II.,  III.,  lY.,  y.  Origin  of  the  Miorosoope.  Modern  MicroBCopes  to  the 

date  of  the  application  of  achromatism .    Achromatic  Microeoopes.] 
Joum,  8oc.  Arts,  XXXIV.  (1886)  pp.  987-97  (12  figs.);  1007-21  (19  figs.); 
1031-48  (21  figs.);  1055-81  (25  figs.);  1095-1121  (26  figs.). 
[Moore,  A.  T.}— High  v.  Low  Powers. 

[Note  as  to  the  relative  capacities  of  a  1/6  in.  of  1  *  35  N.  A.  and  a  1/50  in.  of 
1'17  N.A.,  with  editorial  comments.] 

The  Microscope^  VL  (1886)  pp.  176-7. 
Nelson,  K  M.— Some  remarks  on  the  interpretation  of  Microscopic  Images 
with  high  powers. 

['*  I  will  now,  if  yon  will  allow  me,  sum  np  the  lessons  tanght  by  this 
resolution.    They  are  five  in  number : — 

1.  There  are  no  such  things  as  markiDgs  on  the  Diatomaceie.  The  so- 
called  markings  on  the  Diatomaceie  are  the  structure  of  the  Diatomacen. 
One  might,  with  equal  propriety,  call  ribs  markings  on  a  skeleton. 

2.  The  complete  destruction  of  the  hemispherule,  bead,  and  pearl  theory. 
8.  The  contradiction  of  the  statement  *  that  you  cannot  Imow  anything 

about  the  structure  of  the  Diatomacets,  because  all  the  diffiuction  spectra 
are  not  taken  up.* 

4.  The  great  superiority  of  illumiuation  by  an  axial  oone  to  that  by  an 
oblique  pencil. 

5.  The  solution  it  affords  to  the  questions— What  is  focus  ?  What  is  afljust- 
ment?"] 

Joum,  Qttekett  Micr,  Club,  H.  (1886)  pp.  255-9,  283-4,  and  286-7. 
Norton,  G.  E.— Fhoto-mierography  without  a  Camera. 

[**  In  every  respect  it  is  equal  or  superior  to  the  method  with  the  camera, 
with  the  possible  exception  of  photography  of  opaque  objects.'*] 

Amer,  M<m,  Micr,  Joum.,  VII.  (1886)  pp.  152-3. 
PiBRSOL,  G.  A.— Actinio  Contrast  in  Fhoto-micrography. 

[Also  remarks  by  J.  W.  Queen  {Micr,  Buiietin,  III.  (1886)  p.  32)  and  B. 

Hitchcock  (^Arntr.  Mon.  Micr.  Joum.,  VII.  (1886)  pp.  155-6).    Supra,  p.  865.J 

Amer.  Mem.  Micr.  Joum.,  VIL  (1886)  pp.  121-3. 

PouLSBN,  V.  A.— Slektrik  Ljs  anvendt  paa  Microeoopet  samt  en  Beskrivelse  af 

en  af  Instrumentmager  L.  Nvrop  constrneret  Lampe. 

[Smidl  Edison  lamp  fixed  beneath  the  stage  and  having  a  polished  metal 

funnel  reflector.]  ffosp.  TicL,  III.  (1885)  p.  81. 

Queen,  J.  W.—VewAeme  Lamp  for  Xieroscopie  use.    [Post.'] 

Micr.  Bull.  {Queen's),  III.  (1886)  p.  27  (1  fig.). 
[Queen,  J.  W.}— Prodigious  SAilgenoe. 

[**A  series  of  leading  articles  by  Dr.  Boyston-Pigott,  entitled  'Micro- 
scopical Advances,'  is  running  in  the  *  English  Mechanic.'  What  great 
scientific  value  the  editor  has  discovered  in  these  nightmare-genereufcing 
ecstasies  we  faSl  to  conjecture."] 

Micr.  BuU.  (Queen's),  lU.  (1886)  p.  27. 
„         „         Parfocal  Eye-pieoot.    IPost.}  Ibid.,  p.  8U 

Roller,    0.— Die  mikroskopiiohe  XTntersuehung  des  Sohweinefleisohes  auf 
Trichinen  und  FinnoiL    (The  microscopical  examination  of  pork  fur  trichinss 
and  measles.) 
[Chape.  &-6,  pp.  12-7  on  the  Microscope.] 

2nd  ed.,  34  pp.  and  6  pis.  (8vo,  Trier,  1886). 
6 AHLi,  H.— XTeber  einen  automatisohen  Begnlator  fiir  Brtltfifen mit  Petroleum- 
heinmg.    (On  an  automatic  regulator  for  incubators  with  petroleum  heating 
apparatus.)    [Post.'] 

Zeitschr.  /.  Wias.  Mikr.,  UI.  (1886)  pp.  165-73  (3  figs.). 
80HOTT,  O.— See  Abbe,  E. 

&HANK8,  8.  G.— Measuring  Blood-corpusoles. 

[Reply  to  Dr.  Swell's  criticism,  ante,  p.  696.] 

Amer,  Mon.  Micr.  Journ,,  Vil.  (1886)  pp.  138-9. 
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Stahbl.  H.— XTeber  die  Bariehnng  der  Wanddiehe  der.   Arterien  nm  Blvtdrnok. 
(On  the  relation  of  the  thickness  of  arterial  walls  to  the  blood  preasare.) 
[Method  of  measnring,  $upra,  p.  864.] 

Ardt,  f.  Anat.  u,  Physiol.  (Anat.  Abthea.),  1886,  pp.  45-63  (12  figs  ). 

Btein,  S.  T.— Bas  Lieht  im  Dienite  wisseniohaft  ieher  Tonehnng.    Band  II. 

Heft  4.  Speoieller  Theil  III.-Y.  Die  Photographie  im  Dienste  der  Astronomie, 

Meteorologie  und  Physik.     (Light   in  furtneianoe  of  scientific  research. 

Vol.  II.  Part  4.    Photography  in  astronomy,  meteorology,  and  physics.) 

2nd  ed.,  viii.  and  192  pp.,  135  figs,  and  1  phot  (8vo,  Ualle  a  8.,  1886). 
Stowbll,G.  H.  and  L.  R.— Yaiedietorj— Introdnetorr. 

[Annonnoement  of  retirement  from  the  editorship  of  the  journal,  and 
introduction  of  new  editors.    Also  '*  salutatory  "  note  of  new  editord.] 

The  Microscopy  VI.  (1886)  pp.  172-4. 
„  *>  „         At  last 

[On  the  retirement  of  the  editor  of  the  Amer.  Mon.  Micr.  Joum.] 

The  Microscope,  VI.  (1886)  pp.  174-6. 
St  DOW,  P.— Anleitimg  nm  Sammeln  der  Kryptogamen.    (Goide  to  the  col- 
lection of  Cryptogams.) 
[Contains  **  The  Microscope*'  pp.  6-19.    Also  mejsoring,  drawing,  mount- 
ing, and  culture  metliods.] 

iv.  and  144  pp ,  10  figs.  (8vo,  Stuttgart.  1885). 
ViGNAL,  W. — Ohambre  ohande  ft  regnlateur  direct  pour  le  Xioroseope.    (Hot 
stage  with  direct  regulator  for  the  Microscope.)    [PosW] 

Arch,  de  Phasiot.  Norm,  et  Path  ,  VI.  (1885)  pp.  1-10  (2  figs.). 

Zeiss,  C. — Heoe  Kikroskop-Objective  and  Oculare  aus  SpeciBl-Giasem  des  Glas- 

technischen  Laboratoriums  (Schott  &  Gen.).     (New  Microscope  objectivea 

and  eye-pieces  of  special  kinds  of  glass  from  the  glass  manu&otonr  of  Schott 

and  partners.)    ISupra,  p.  849.]  14  pp.  (8vo,  Jena,  1886). 


/3.  OoUectins:,  Mounting:  and  Examining  Objects,  dto.* 

Preventing  the  ommpling  up  of  the  Germinal  Discf— Prof. 
G.  Homiti  has  been  endeavouring  to  find  a  means  to  prevent  the 
crumpling  up  of  the  germinal  disc  of  tho  hen's  egg,  which  occurs 
during  hardening  in  osmic  acid  or  in  osmio-ohrom-aoetio  acid. 
Foster  and  Balfour  had  recommended  for  this  purpose,  to  allow  the 
germinal  disc  to  get  slightly  dry  on  a  glass  plate  and  to  place  the 
embryo  thus  fixed  on  the  glass  plate  in  the  hardening  mediom. 
Bomiti  substitutes  a  watchglass  for  the  glass  slide ;  the  embryo  is 
placed  on  the  convex  surface,  and  isolated  in  the  blastoderm  in  salt 
water  or  in  very  dilute  bichromate  of  potash. 

New  Method  for  demonstrating  Karyokinetic  Pigures.^ — ^Prof. 
G.  Bizzozero  has  devised  a  new  method  for  demonstrating  karyo- 
kinetic  figures.  For  the  iodine  solution  (Gram's  method)  is  sab- 
stituted  a  1  per  1000  solution  of  chromic  acid.  The  sections,  made 
from  material  hardened  in  alcohol,  are  left  for  5-10  m'  in  the 
Ehrlich  solution  (gentian  violet  1,  alcohol  15,  anilin  oil  8,  water  80), 
then,  having  been  rapidly  washed  in  absolute  alcohol,  are  trans- 

*  Tills  suhdivision  contains  (1)  Collecting  Objects;  (2)  Preparing,  (a)  in 
genera],  (b)  special  objects ;  (8)  Separate  processes  prior  to  makine  sections ; 
(4)  Cutting,  including  Imbedding  and  Microtomes;  (5)  Staining  ana  Injecting ; 
6)  Mounting,  including  preservative  fluids,  cells,  sliaes,  and  cabinets ;  (7)  Ex- 
amining objects,  including  Testing ;  (8)  Miscellaneous  matters. 

t  Boll.  Soc.  Cult.  Sci.  Med.  Siena,  iu.  (1885)  (Sepr.  Repr.)  pp.  5-6. 

X  Zcitscbr.  f.  Wiss.  Mikr.,  iii.  (1886)  pp.  24-7. 
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ferred  to  the  chroiiiio  add  solution  for  80-40  m".  They  are  then 
returned  to  absolute  alcohol  for  80  or  40  m",  where  their  colour 
is  somewhat  diminished.  In  order  to  fix  the  colour  better  in  the 
figures  it  is  well  to  return  the  sections  for  30  m"  to  the  chromic 
acid  solution  and  then  back  again  to  absolute  alcohol  for  80-40  m''. 
This  done,  they  are  passed  into  oil  of  doves,  which  extracts  more 
colour.  The  author  states  that  his  experience  is  that  oil  of  doves 
exerts  less  influence  on  the  nuclei  in  fission  than  those  in  repose. 
Consequently  he  uses  oil  of  cloves  as  long  as  the  colouring  matter  is 
extracted,  in  preference  to  alcohol  which  acts  on  both  kinds  of  nudei 
alike. 

Better  results  are  sometimes  obtained  by  combining  the  effects  of 
the  two  solutions.  The  procedure  is  then  as  follows: — 5  to  10  m' 
in  the  Ehrlich  stain ;  wash  for  5  m''  in  absolute  alcohol ;  2  m'  in 
the  iodine  solution ;  20  m"  in  the  chromic  add  solution ;  15  m"  in 
absolute  alcohol;  then  80  m''  in  the  chromic  solution;  80  m"  in 
absolute  alcohol ;  repeated  washing  in  oil  of  cloves  until  the  section 
is  only  faintly  coloured ;  then  dammar.  The  latter  method  is  more 
snitable  for  examining  nuclei  of  the  liver,  salivary  slands,  kidney, 
and  pancreas ;  the  former  answers  well  with  lymphoid  tissue. 

The  preparations  should  be  examined  with  an  Abbe  condenser 
without  a  diaphragm  or  with  a  very  large  one.  In  successful  pre- 
parations the  cell  protoplasm  is  uncoloured,  and  in  the  naclei  in 
repose  only  the  faintly  stained  nucleoli  are  to  be  seen,  while  the 
figures  are  a  deep,  almost  brown,  violet 

Preparations  which  have  been  hardened  in  chromic  acid  or  in 
chrom-osmio-acetic  acid  stain  well  by  this  method  if  the  sections  are 
well  washed  in  alcohol. 

Beagents  for  studying  the  Structure  of  Oland-oells.* — 1.  Ohro- 
mic  acid. — Dr.  J.  H.  List  uses  this  as  a  0*1  per  cent,  solution  for 
eight  days  when  needed  for  isolation  hardening.  When  required  for 
sections  a  1/4  per  cent,  solution  is  used  for  three  days ;  the  sped- 
mens  are  then  thoroughly  washed,  and  having  been  hardened  in 
alcohol  to  dehydration,  are  imbedded  in  coUoidin.  They  are  then 
stained  with  anilin,  e.  g.  Woigert's  Bismarck  brown,  rosanilin  nitrate, 
and  dilute  Reuaut's  haBmatoxylin-glycerin.  Sections  made  by  this 
method  show  the  structure  of  gland-cells  (both  goblet  and  mucous 
cells)  excellently. 

2.  MUller's  fluid. — This  imparts  the  requidte  hardness  in  a  week 
or  so ;  the  spedmens  having  been  soaked  for  twenty-four  to  forty- 
eight  hours,  the  isolated  elements  may  be  stained  wi^  methyl-gpreen 
(1  per  cent.),  anilin-green  (1  per  cent.),  or  rosanilin  nitrate.  When 
sections  are  required,  after  the  Miiller's  fluid  the  pieces  are  soaked 
and  then  hardened  in  alcohol,  imbedded  in  celloidin,  and  then  stained 
as  before  (No.  1). 

8.  Osmic  add. — This  is  used  as  a  0-5  or  1  per  cent  solution. 
Small  pieces  of  tissue  are  left  in  the  1  per  cent,  solution  twelve  to 
twenty-four  hours;  in  0*5  per  cent  solution  twenty-four  to  forty- 

*  Zeitschr.  f.  Wisa.  Mikr.,  ii.  (1885)  pp.  514-6. 
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eight  hours.  They  are  next  thoroughly  soaked  for  three  or  four  days 
and  the  gland-cells  isolated  by  teasing  in  distilled  water  or  in 
glycerin  and  water  (equal  parts).  HaBmatoxylin  or  Benaut's  hsama- 
toxylin-glycerin  are  the  best  stains. 

4.  Flemming's  mixture. — Pieces  of  tissue  are  left  for  not  longer 
than  twenty-four  hours  in  the  mixture  and  afterwards  soaked  for 
several  days  and  then  hardened  up  to  dehydration  in  alcohol,  im- 
bedded in  celloidin,  and  stained  as  before. 

6.  Alcohol. — 70  to  90  per  cent,  alcohol  may  be  used  for  pieces  of 
limited  size ;  the  various  structures  are  well  preserved,  and  staining 
is  almost  always  successful. 

Preparing  Striated  Muscular  Pibres.* — ^Dr.  A.  Bollett  places 
smiJl  pieces  of  muscle  just  removed  from  the  living  animal  in  albumen 
of  a  fi^sh-laid  hen's  egg,  and  then  cuts  them  in  a  freezing  microtome 
(Jong's).  A  well-tempered  knife  is  necessary.  The  still  frozen 
section  is  placed  on  a  slide,  and  can  be  examined  at  once  with  the 
albumen  still  adhering  to  it,  or  the  latter  may  be  replaced  by  a  mixture 
of  two  parts  glycerin  and  one  part  water.  The  sections  are  trans- 
parent and  uncrumpled.  Crumpling  occurs  when  sections  of  frozen 
muscle  are  produced  without  the  aid  of  albumen. 

A  similar  procedure  can  be  applied  to  the  muscle  of  beetles  which 
have  lain  only  a  short  time  in  alc^oL  The  sections  are  put  straight 
into  glycerin.  Muscles  hardened  for  a  longer  time  in  alcohol  are 
cut  in  celloidin.  The  objects  are  laid  for  twenty-four  or  forty-eight 
hours  in  a  thin  solution  of  celloidin,  and  then  placed  for  twenty-four 
hours  in  a  celloidin  solution  composed  as  follows : — Celloidin,  1  grm. ; 
mixture  of  ether  and  alcohol  in  equal  volumes,  4  ccm. 

The  object  immersed  in  this  solution  is  then  placed  in  a  small 
covered  vesisel  until  the  celloidin  has,  through  slow  evaporation  of  its 
solvents,  assumed  a  jelly-like  consistence.  The  mass  is  then  cut  all 
round  and  turned  on  to  a  glass  plate,  then  reversed  and  put  back  in  the 

glass  vessel,  some  fresh  solution  is  poured  over,  and  the  object  sinks 
own  in  the  midst  When  taken  out  of  the  jelly-mass  it  is  hardened 
in  a  mixture  of  93  per  cent,  alcohol  two  parts  and  water  one  part, 
for  twenty-four  hours,  staining  with  a  weak  solution  of  Benaut's 
luematoxylin,  then  alcohol,  origanum  oil,  and  dammar  resin  in  xylol. 

Isolating  the  Epidermis  of  Human  and  other  Embryos  from  the 
Dermis.t — Vr,  0.  S.  Minot  describes  a  method  for  this  purpose  which 
is  also  convenient  for  the  study  of  the  development  of  hairs. 

It  is  well  known  that  if  the  foetus  dies  and  is  retained,  it  is 
preserved  for  a  considerable  period  without  disintegration  of  the 
tissues  in  the  amniotic  fluid.  In  specimens  thus  preserved  it  is  often 
found  that  the  epidermis  is  loosened  so  much  that  strips  can  be 
removed  without  tearing  off  the  underlying  tissues.  Now,  as  the 
amniotic  fluid  is  little  more  than  a  salt  solution,  the  facts  just  stated 
naturally  suggest  that  a  salt  solution  preserved  from  septic  changes 

*  Denkschr.  Math.-Natnrw.  KI.  K.  Akad.  WIbs.  Wien,  li.  (1885)  48  pp.  and 
4  pl8.    Gf.  Zoitschr.  f.  Wiss.  Mikr.,  iii.  (1886;  pp.  92-3. 
t  Amer.  Natural.,  xx.  (1886)  p.  575. 


Digitized  by 


Google 


ZOOLOOY  AND  BOTANY.   MIOBOSOOPT,   BTO.  873 

is  sufficient  to  loosen  the  epidermis  of  the  embryo.  His  experiments 
have  satisfied  the  author  that  a  sojourn  of  several  days  in  a  0*6  per 
cent,  solution  of  common  salt,  with  0  *  1  per  cent,  thymol  added  to 
prevent  putrefaction,  is  a  simple  and  satisfactory  way  of  liberating 
the  embxyonic  epidermis  from  its  connections,  so  that  pieces  can  be 
easily  removed  for  histological  examination,  for  which  they  are 
apparently  still  adapted;  even  the  minute  structure  of  the  nucleus 
will  persist  through  this  treatment,  though  imperfectly. 

Preparin|^  Stratified  Epithelia.* — Dr.  Q.  Bizzozero  proceeds  to 
the  examination  of  fresh  epithelial  scrapings  from  inside  the  cheek, 
by  removing,  first  of  all,  other  morphological  elements  in  the  following 
loaunor: — 

Some  saliva  obtained  by  means  of  a  pipette  is  transferred  to  three 
or  four  times  its  bulk  of  a  0*75  per  cent,  solution  of  common  salt. 
The  mixture  is  thoroughly  stirred  up  and  then  allowed  to  stand. 
When  the  epithelial  cells  have  sunk  to  the  bottom,  forming  a  white 
sediment  there,  the  supernatant  fluid  is  decanted  off,  and  is  replaced 
by  a  fresh  quantity  of  salt  solution.  This  procedure  having  been 
repeated  three  or  four  times  the  salt  solution  is  replaced  by  dilute 
alcohol  in  which  the  epithelial  cells  may  remain  unimpaired  for  a 
length  of  time.  In  or4er  to  bring  out  quite  clearly  the  linear 
striation,  some  iodide  of  potash  solution  is  added. 

Preparing  Central  Termination  of  Optic  Nerves  of  Mammalia.t 
Big.  T.  BeUonci  hardens  the  part  of  tne  brain  to  be  examined  in 
osmic  acid  (^  to  1  per  cent.)  from  14  to  20  hours :  then  makes  free- 
hand sections  in  70  per  cent,  alcohol,  and  then  immerses  for  three  or 
four  hours  in  80  per  cent,  alcohol.  After  having  been  repeatedly 
washed  the  sections  are  placed  in  water  under  a  cover-glass,  and  some 
ammonia  is  added.  This  makes  the  brain  substance  as  transparent  as 
glass,  with  the  exception  of  the  medullated  fibres,  which  remaining 
black,  stand  out  so  clearly  that  it  is  easy  to  follow  their  course. 
Thickish  sections  allow  the  course  of  the  fibres  to  be  followed  for  a 
longer  distance  than  thin  ones. 

Preparing  the  Brain.^ — Dr.  J.  Fischl  would  seem  to  have  had 
less  encouraging  results  from  Weigert's  haBmatoxylin  stain  than  other 
observers.  He  found  that  ganglion  cells  gave  the  best  results  when 
hardened  in  alcohol.  The  most  advantageous  stains  were  alum 
carmine,  borax  carmine,  hasmatoxylin,  safruiin,  dahlia,  and  vesuvin. 
Flemming's  fixative  fluid  is  much  praised.  The  author  has  tried 
Flesch's  indigo  carmine  and  borax  carmine,  but  his  results  were  not  so 
satisfactory  as  those  from  the  foregoing  methods. 

Examination  of  the  Cerebral  Cortex.§— Dr.  Nissl  states  that 
isolation,  without  preceding  maceration,  may  be  carried  out  in  any 
indifferent  fluid  (maceration  having  no  spedal  significance  in  tiie  study 

*  Internat  Monatssohr.  f.  Anai  u.  HistoL,  ii.  (1885)  pp.  278-83  (1  plA 
t  Arch.  ItaL  Biol.,  vi.  (1885)  p.  405. 

X  Prager  Med.  Wochensoh..  1886,  No.  2,  and  Wiener  Med.  Wochenschr. 
1886,  No.  5.    Of:  Zeitwhr.  f.  Wise.  Mikr.,  ui.  (1886)  p.  100. 

§  Ber.  NatorforBcher-VeraaDunluDg  Strassburg,  1885,  pp.  506  and  135. 
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of  the  nervous  elemoDts).  When  the  fibres  are  the  object  in  view, 
hardening  should  be  effected  in  bichromate  of  potash,  but  if  good 
images  of  nerve-cells  be  desired,  alcohol  should  be  employed.  The 
latest  modification  of  Weigert's  hfldmatoxylin  should  be  used  for 
staining  nerve-fibres,  but  anilin  colours  are  necessary  for  the  cells. 
Magenta,  dahlia,  and  vesuvin  are  especially  suitable. 

The  procedure  is  as  follows: — Harden  and  cut  in  95  per  cent, 
alcohol.  Stain  in  a  watery  solution  warmed  to  evaporation.  Wash 
in  95  per  cent,  alcohol.  Clear  up  in  oil  of  cloves.  Pass  through 
benzin  to  Canada  balsam.  The  author  lays  especial  stress  on  con- 
trolling the  results  by  simultaneous  examination  of  the  oortez  of  a 
normal  brain. 

Preparing  the  Iris  of  Man  and  Vertebrates.* — Dr.  J.  Eoganei 
removes  the  pigment  epithelium,  when  not  required  for  examination, 
by  the  aid  of  a  fine  camel's  hair  brush.  The  removal  is  iacilitated  by 
allowing  the  iris  to  remain  in  Mtiller's  fluid  for  a  longer  time  than 
usual.  The  pigment  masses  within  the  iris  substance  are  decolorized 
by  immersion  in  chlorine  water  f4)r  a  few  hours.  When  the  pigment 
assumes  a  light  brown  tone,  the  specimen  should  be  removed,  as  too 
long  action  of  the  chlorine  water  destroys  the  tissues.  Peroxide  of 
hydrogen  gives  no  bettor  results.  The  endothelium  of  the  bird's 
iris  can  be  demonstrated  without  the  aid  of  the  silver  treatment, 
which  is  more  especially  suitable  for  the  iris  of  white  mice,  rats,  and 
rabbits.  A  fresh  bulb  is  fastened  down  on  its  posterior  pole;  the 
cornea  is  snipped  off,  and  a  0*25  per  cent,  silver  solution  is  carefully 
dropped  on  the  exposed  iris  by  means  of  a  pipette,  until  the  silvering 
is  sufficient.  The  iris  is  then  cut  out  and  inspected  in  ioto.  Any 
damage  to  the  iris  is  thus  avoided. 

In  order  to  show  the  posterior  limiting  membrane  of  the  human 
iris  devoid  of  nuclei  and  pigment,  the  author  gives  the  following 
method: — The  posterior  iris  pigment  is  brushed  with  a  fine  fairly 
stiff  brush,  until  the  pigment  is  to  some  extent  removed  from  the 
radiating  folds.  The  posterior  surface  is  then  carefully  scraped  with 
a  scalpel,  thus  retaining  the  part  of  the  boundary  membrane  which 
is  made  up  of  fine  radiating  fibres.  These  fibres  swell  and  become 
pale  in  acetic  acid,  become  brittle  in  20  per  cent,  nitric  acid,  but 
remain  firm  and  separate  from  one  another  easily  in  80  per  cent, 
caustic  potash.  The  fibres  are  unaffected  in  trypsin  solution.  The 
limiting  membrane  takes  up  colouring  matter  with  difficulty.  Eosin 
answers  best  Carmine  and  haBmatoxylin  not  well.  Picric  acid  and 
palladium  chloride  stain  it  and  the  connective  tissue  yellow. 

Preparing  the  Betina.f — Dr.  W.  Erause  describes  a  variety  of 
methods  for  preserving,  hardening,  staining,  and  imbedding  the 
retina. 

A  10  per  cent,  solution  of  chloral  hydrate  is  very  suitable  for 
preserving  purposes.    From  teased-out  preparations  of  the  retina 

♦  Arch.  f.  Mikr.  Anat,  xxv.  (1885)  pp.  1-48  (1  pi.). 

t  Internai  Monntssohr.  f.  Anat.  u.  HiBtoL,  i.  (1884)  p.  225.    Of.  Zeitschr.  f. 
Wiss.  Mikr.,  ii.  (1885)  pp.  396-7. 
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thus  treated  are  obtained  excellent  images  of  the  finer  parts  of  the 
retina,  especially  from  the  layers  of  the  rods  and  cones. 

The  author  recommends  hardening  and  staining  the  retina  in  sUu^ 
i.e.  while  still  associated  with  the  sderotic  and  dioroid,  with  a  0*8 
to  1  per  cent,  hyperosmic  acid  or  0*2  per  cent,  chromic  acid  solution. 
For  the  latter  he  uses  alum  carmine  and  picrocarmine.  Very  fine 
staining  was  obtained  by  means  of  iron  and  yanadium  chloride  in 
combination  with  2  per  cent,  tannic  or  gallic  acids.  By  these  re- 
agents the  rods  and  C9nes,  the  internal  granular  layer,  and  the  nuclei 
of  the  ganglion  cells  took  on  a  deep  blue  to  a  black  colour ;  while  the 
rest  of  the  constituents  of  the  retina  remain  unstained.  They  bore 
after-staining  with  anilins,  especially  acid  fnchsin,  well. 

In  cutting  the  retina,  the  chief  difficulty  is  to  obtain  sections 
which  have  a  perfectly  flat  surfictce  throughout,  and  which  on  their 
whole  extent  show  the  same  retinal  layers.  The  cause  of  this  difficulty 
lies  in  the  spheroidal  form  of  the  retina  itself,  and  secondly,  in  the 
faulty  placing  of  the  preparation  in  the  microtome.  Erause  tried  to 
do  away  with  this  inconyenience  by  imbedding  pieces  of  the  retina  in 
the  object-carrier  itself,  by  means  of  paraffin,  a  piece  of  cork,  and 
some  tin-foiL  A  disc  of  paraffin,  to  which  the  proper  consistence 
had  been  giyen  by  mixing  some  yaseline  with  it,  was  fixed  to  the  cork, 
and  this  latter  fastened  on  the  carrier.  The  tin-foil  was  apparently 
used  merely  for  the  purpose  of  keeping  the  retina  straight  By  this 
means  Erause  obtained  perfectly  flat  sections. 

Preparation  of  the  Eye  for  Histological  Examination.* — Mr. 
J.  W.  Barrett  thinks  that  sectioDs  of  the  entire  eye  can  only  be  pre- 
pared with  the  aid  of  imbedding  and  infiltrating  materials ;  if  celloidin 
is  to  be  used  the  eye  should  be  opened,  by  a  short  incision  through 
the  sclerotic,  and  should  be  placed  in  Mtiller's  fluid  and  chromic  acid 
solution,  or  better  2^  per  cent,  watery  solution  of  carbolic  acid  if  a 
section  of  the  lens  is  desired.  After  alcohol  of  yarions  strengths  it 
should  be  stained  with  alcoholic  borax  carmine  (formula :  carmine, 
(No.  40)  gr.  xy. ;  borax,  1  dram ;  water  to  8  oz. ;  dissolye  by  warming, 
and  slowly  eyaporate  to  4  oz.  Add  7  oz.  of  alcohol).  After  washing 
it  should  be  transferred  to  alcohol  and  then  to  an  equal  mixture 
of  alcohol  and  ether.  After  twenty-four  hours  it  should  be  transferred 
to  a  thin  solution  of  celloidin  in  equal  parts  of  alcohol  and  ether. 
In  two  or  three  days  the  celloidin  will  haye  penetrated,  and  the  eye 
may  be  now  imbedded. 

This  should  be  done  in  a  box  with  a  perfectly  flat  floor,  and  the 
eye  coyered  with  a  tolerably  thick  solution  of  celloidin.  Put  under 
a  bell-jar,  the  alcohol  and  ether  will  difEuse  and  the  celloidin  slowly 
consolidate ;  the  bell-jar  must  be  lifted  from  time  to  time.  The  time 
necessarily  yaries  from  one  to  six  days.  If  the  whole  mass  is  too  large 
for  sections,  it  may  be  cut  into  slices  about  a  quarter  of  an  inch  thick. 
Directions  for  cutting  are  added.  Sections  of  parts  of  the  eye, 
without  the  lens,  of  young  or  of  embryonic  eyes  may  be  readily 
obtained  by  infiltrating  and  imbedding  in  paraffin  by  the  chloroform 
process. 

*  Quart.  Joiurn.  Micr.  Sci ,  xxvi.  (1886)  pp.  607-21. 
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The  befit  seciions  of  the  retina  were  prepared  by  fixing  and 
hardening  in  the  watery  solution  of  osmic  and  chromic  acid  (1/4  per 
cent,  chromic  acid,  1/10  per  cent,  osmic  acid)  in  which  they  were 
placed  for  from  24-48  hoars,  and  then  put  into  alcohol  and  carbolic 
acid  for  14  days  more ;  the  retina  was  then  stained  in  bulk,  Eleinen- 
berg's  solution  being  the  best  when  thin  sections  are  required; 
and  finally,  infiltrated  and  imbedded  in  cacao  butter ;  this  gives  the 
thinnest  and  best  sections  with  a  minimum  amount  of  trouble.  A 
piece  of  the  eye  must  be  dehydrated  in  alcohol,  cleared  in  oH  of 
cloves,  and  placed  in  the  butter  melted  at  dB°  0.  for  from  four  to  six 
or  even  twelve  hours ;  it  should  thon  be  imbedded  in  the  butter  in  the 
usual  way.  When  the  butter  is  quite  hard  the  sclerotic  and  part  of 
the  choroid  should  be  detached  with  a  sharp  scalpel,  so  that  the  retina 
and  part  of  the  choroid  alone  remain  to  be  cut  into  sections.  The 
mass  cut  away  should  be  replaced  by  a  little  melted  butter. 

Substitate  for  Bone-grinding.* — Prof.  W.  Flemming  uses  bones 
which  have  become  perfectly  decalcified  by  the  prolonged  action  of 
chromic  acid,  hydrochloric  acid,  and  spirit  From  this  material 
sections  10  to  25  /x  thick  are  made  under  spirit,  and  then  steeped  in 
water.  After  having  been  dried  on  blotting-paper,  they  are  spread 
out  on  a  glass  plate,  and  then  covered  with  another.  The  glass 
plates  with  inclosed  sections  having  been  placed  in  a  dish  are  covered 
up  with  spirit.  In  about  half  an  hour  the  sections  have  become 
sufficiently  flat  to  allow  of  their  removal  to  absolute  alcohol.  When 
thoroughly  dehydrated,  they  are  spread  out  flat  on  a  glass  plate  and 
covered  with  a  layer  of  blotting-paper,  over  which  is  laid  another 
glass  plate.  In  this  position  they  lie  for  at  least  a  day,  until  they  are 
dry.    The  drying  may  be  hastened  by  slight  heat 

In  order  to  mount  the  sections  warm  balsam  must  be  employed. 
A  drop  of  melted  balsam  is  placed  both  on  the  slide  and  cover-glass, 
the  section  is  spread  out  carefully  in  the  balsam  on  the  slide,  and  the 
cover-glass  then  imposed.    A  stiff  clip  must  be  put  on  at  once. 

The  defect  of  tiiis  method  is  the  large  areas  of  tissue  which 
sometimes  fail  to  show  the  canals  and  canaliculi ;  a  defect  caused 
probably  by  their  walls  having  become  agglutinateii  during  decalci- 
fication and  having  failed  to  separate  when  drying.  But  with  this 
exception,  the  process  may  be  recommended  as  an  ^cient  substitute 
for  &e  slow  and  tedious  process  of  grinding  bones  down  for  micro- 
scopical preparations,  the  canals  and  canalicnli  in  the  dried  and 
decalcified  sections  giving  as  good  results  as  those  obtained  by  the 
more  tedious  and  difficult  method. 

Preparing  Mid-gut  Oland  (Liver)  of  Mollu8oa.t — Br.  J.  Fren- 
zel's  examination  of  the  gland  tissue  was  made  in  dilute  sea-water  or 
in  salt  solution  of  not  less  than  one  per  cent.  Hardening,  especially 
of  sea  molluscs,  did  not  succeed  perfectly  (sublimate  in  aq.  dest.,  sea- 
water,  or  weak  spirit  act  best ;  osmic  acid  is  useless  as  it  does  not 


♦  Zeitaohr.  f.  Wise.  Mlkr.,  iU.  (1886)  pp.  47-9. 
t  Arch.  r.  Mikr.  Aoat.,  xxv.  (1885)  pp.  48-84 
Hikr.,  lii.  (1886)  pp.  85-6.    See  this  Journal,  v.  (1885)  p.  792. 


t  Arch.  f.  Mikr.  Anat.,  xxv.  (1885)  pp.  48-84  (1  pi.).    Cf.  Zeiteohr.  L  Wiag. 

Joi 


Digitized  by  VjOOQIC 


SOOLOaY  AND  BOTANY,  laOBOSOOPT,  BTa  877 

penetrate).  The  sections  having  been  stained  are  stuck  on  with 
chrome-gam,  which  is  made  as  Allows : — Gum  arabio  dissolved  in 
water  to  u  thin  mucilage,  chrome-alum  dissolved  in  water,  added  in 
excess  to  the  former;  gljcorin  a  considerable  quantity;  of  spirit  a 
small  quantity,  to  render  the  gam  more  easily  spr^  on  elass.  A  thin 
layer  of  the  adhesive  is  spread  on  the  slide  with  a  brush  or  with  the 
finger.  The  paraffin  preparations  are  then  laid  on  and  allowed  to  dry 
at  a  temperatare  of  30''-45'^  C.  Then  turpentine,  alcohol,  or  staining 
with  an  alcoholic  or  watery  fluid,  washing,  alcohol,  <&c. ;  balsam. 

Karyokinesis  in  Arthropods.* — In  the  study  of  karyokinesis  in 
the  Arthropods,  Prof.  J.  B.  Camoy  obtained  the  best  results  with  the 
two  following  mixtures : — 

(1)  (Modified  form  of  Flemming*s  mixture).  Chromic  acid  (2  per 
cent  or  more),  45  parts  ;  osmic  acid  (2  per  cent.),  16  parts ;  glacial 
acetic  acid,  8  parts.  (2)  Corrosive  sublimate;  glacial  acetic  acid 
(1  per  cent.).  The  object  (testes)  is  left  from  one  to  ten  minutes 
in  one  of  these  mixtures ;  then  washed  in  distilled  waters  and  further 
hardened  in  alcohol. 

Preparing  the  Mid-p^t  of  Insecta-f — According  to  Dr.  J.  Frenzel 
chromic  acid  is  not  suitable  for  the  examination  of  the  intestine  of 
Arihropoda.  A  mixture  of  nitric  acid  and  an  alcoholic  sublimate 
solution  gave  satisfactory  results.  The  strength  of  the  alcohol  and 
the  amount  of  sublimate  in  solution  does  not  appear  to  matter. 
The  author  used  80  per  cent,  alcohol  with  sublimate  half  saturated. 
No  particular  caution  is  necessary  as  to  the  amount  of  acid  ;  a  drop 
too  much  or  too  little  doing  no  damage.  To  the  above  solution  a 
drop  of  concentrated  sulphuric  acid  is  added  to  every  one  or  two 
cubic  centimetres.  Tbe  presence  of  this  acid  induces  a  quicker 
penetration  of  the  preservative  fluid  into  the  tissues  and  hinders  the 
formation  of  insoluble  mercurial  compounds.  The  more  acid  the 
solution  and  the  smaller  the  piece  of  tissue  the  shorter  the  time  it  is 
left  in  the  fluid.  For  pieces  about  the  size  of  a  pea  five  to  ten 
minutes  are  quite  sufficient.  After  hardening  in  sublimate,  alcohol 
is  advantageous.  The  tissue  is  washed  and  left  in  90  per  cent, 
alcohol. 

Methods  of  Studying  the  Hervous  System  of  Annelids.^ — ^Macer- 
ation is  the  best  means  of  demonstrating  the  existence  of  a  peripheral 
nervous  system  (Polygordiua,  FrotodrUus,  and  Saccocirrus),  and  of 
showing  its  relation  with  the  central  nervous  system.  As  macerating 
agents,  M.  J.  Fraipont  employed  weak  alcohol  (36-48  hours), 
chromic  acid  (1/100  per  cent.,  24  hours),  and  a  weak  solution  of 
bichromate  of  potash  (48  hours). 

After  treatment  with  one  of  these  agents,  a  definite  portion  of  the 

♦  "La  Cytodi^r^  chez  les  Arthropodes,"  p.  211  (Extrait  de  la  Revue  'La 
Cellule/  i.,  1885).    Of.  Amer.  Natural.,  xx.  (1886)  p.  578. 

t  Arch.  f.  Mikr.  Anat,  xxv.  (1885)  pp.  229-306  (3  pis.).  See  this  JournaL 
ante,  p.  231. 

X  Arch,  de  Biol.,  v.  (1884)  pp.  251-4.  Of.  Whitman's  *  Methods  in  Micro- 
scopical Anatomy  and  Embryology,*  1885,  pp.  198-9. 
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annelid  may  be  placed  on  a  slide,  teased  apart  under  the  dissecting 
Microscope  with  fine  needles,  and  then  examined  in  a  drop  of  the 
macerating  fluid  ;  or  it  may  bo  freed  from  its  cuticnla,  and  subjected 
to  gradual  pressure  under  a  cover-glass.  This  treatment  causes  the 
preparation  to  flatten  out,  but  does  not  dissociate  the  tissues  so  far  as 
to  obscure  the  relations  existing  between  the  different  layers  and 
their  constituent  elements. 

In  some  cases  good  results  may  be  reached  by  giving  light  taps 
on  the  cover-glass  with  the  point  of  a  needle  for  ten  minutes  or  more. 
In  either  case  the  progress  of  dissociation  can  be  followed  with  the 
Microscope. 

Specimens  to  be  sectioned  with  the  microtome  should  be  so  killed 
that  they  remain  straight  and  extended.  They  may  be  killed  by 
adding  very  slowly  alcohol  to  the  water.  As  soon  as  they  coase  to 
move  they  should  be  taken  out  and  extended  on  a  slide,  and  then 
hardened  with  alcohol,  osmic  acid,  picro-sulphuric  acid,  chromic  acid, 
or  corrosive  sublimate. 

Another  method  of  killing  is  to  pour  hot  corrosive  sublimate  over 
the  worm  after  it  has  been  stretched  out  on  a  dry  slide.  A  mixture 
of  osmic  acid  (1  per  cent.)  and  chromic  acid  (1/5  per  cent.)  in  equal 
parts  was  also  employed  with  some  success. 

For  colouring,  borax  carmine  was  used  after  sublimate  and 
chromic  acid;  picrocarminate  of  ammonia  after  alcohol,  osmic  and 
picric  acids ;  hiematoxylin  and  anilin  dyes  after  chromic  acid. 

Preparing  fhe  Herrous  System  of  Mj^zostoma.* — Dr.  F.  v. 
Wagner  preserves  the  material  for  examination  parUy  in  piorosul- 
phuric  acid  and  partly  in  Lang's  fluid.  A  hot  saturated  solution  of 
sublimate  was  found  to  be  the  best  fixative.  Picrocarmine  was  prin- 
cipally employed  as  a  staining  agent.  To  obtain  distinct  staining 
of  the  nuclei  of  the  abdominal  ganglia  the  animals  were 
left  in  picrocarmine  five  to  seven  days;  in  alum  carmine  ten  to 
twelve  days.  When  picrocarmine  is  used  the  superfluous  staining 
matter  and  acid  should  be  removed  by  long  immersion  in  weak  spirit. 
The  sections,  which  were  from  0  *  01  to  0  *  015  mm.  thick,  were  fixed  by 
Giesbrechfs  method.  In  order  to  bring  the  outline  of  the  nervous 
system  and  the  nerve-trunks  into  view,  moderate  crushing  under  the 
cover-glass  is  employed. 

Natural  Preservation  of  Botifera  and  Pond  Organisms.! — Mr. 
E.  B.  L.  Brayley,  by  the  following  formula  (which  he  thinks  is 
original),  has  been  enabled  to  mount,  amongst  others,  Melicerta^ 
CEasiea^  StephanaceroB^  Asplanchnay  Synchmta^  Eosphoray  Scaridium^ 
&c.,  the  tube-dwellers  all  fully  extended  from  their  tubes,  and  the 
others  with  cilia  exserted  in  a  natural  manner.  In  the  transparent 
forms  the  internal  structure  can  be  easily  studied. 

Chromic  acid,  2  gr. ;  saturated  aqueous  solution  of  salicylic  acid, 
1/4  oz. ;  distilled  water,  1  oz.  Add  about  two  drops  of  the  above  to  each 

•  F.  B.  Leuokart,  52  pp.,  Oraz,  1886  (1  pi.).  Of.  Zeitsohr.  f.  Wibb.  Mikr.,  iii. 
(1886)  p.  84. 

t  8ci.-Go88ip,  1886.  pp.  14&-60. 
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teaspoonful  of  the  water  containing  the  rotifers.  Its  action  should 
be  very  slow,  taking  six  or  more  hours  to  kill,  the  animal  swimming 
about  as  usual  for  some  time.  If  too  much  be  used  the  rotifer  at 
once  doubles  up,  swells,  and  is  useless.  The  water  should  hardly  be 
perceptibly  tinted.  Mount  in  the  same  water  in  which  the  creature  is 
killed.  It  is  preservative  as  well  as  fixative.  With  muddy  water, 
transfer  the  rotifers  to  clean  before  adding  solution.  With  Floscules 
it  is  advisable  to  fix  in  the  same  cell  they  are  intended  to  be  finally 
mounted  in,  as  moving  disarranges  the  setae.  To  study  internal 
structure,  first  starve  the  rotifer  for  a  few  hours  in  clean  water. 
There  are  two  points  which  make  failure  possible.  Firfit,  the  exact 
quantity  to  use — this  can  bo  acquired  by  practice  alone  ;  use  as  little 
as  possible.  Second,  in  certain  waters  a  thick  deposit  is  thrown  down 
some  hours  after  the  solution  is  added.  The  only  way  to  obviate  this 
is  to  transfer  the  rotifers  to  fresh  water  and  try  again.  Some  mounts 
of  Aaplanchna  priodonta  are  as  perfect  now  as  when  put  up  two  years 
since.  Seal  with  Ward's  brown  cement :  this  had  better  be  used  with 
all  the  organisms ;  it  is  very  reliable  and  easy  to  work. 

The  following  formulsB  are  also  given  for  Infusoria  and  other 
organisms : — 

For  Carchesium  and  other  VorticeUina  use  a  saturated  solution  of 
picric  acid.  Apply  suddenly  when  the  zooids  are  extended :  well  wash 
in  alcohol.  To  stain  prepare  as  follows :  alcohol,  75  per  cent.,  2  oz. ; 
hydrochloric  acid,  4  drops ;  carmine,  3  grains.  Boil  this  preparation 
slowly  for  10  minutes ;  when  cold,  filter.  If  the  stain  shows  a  ten- 
dency to  yellowness  add  one  or  two  drops  of  ammonia,  until  the  right 
colour  is  restored,  and  filter  again.  After  staining  wash  out  the 
excessive  stain  in  acidulated  alcohol,  then  transfer  Uirough  absolute 
alcohol  and  cloves  to  balsam.  The  transference  into  the  cloves  must 
be  carefully  done,  or  great  shrinking  will  take  place.  Introduce  a  few 
drops  of  oil  of  cloves  into  the  bottom  of  a  precipitating  glass  con- 
taining the  alcohol,  and  let  the  stained  Infusoria  gravitate  into  the 
cloves,  then  withdraw  the  alcohol,  aid  a  little  more  cloves,  and 
transfer  into  balsam.  Picric  acid  will  not  satisfactorily  kill  Parame^ 
otum,  Urosiyla,  &c. 

Salicylic  vinegar  (pyroligneous  acid,  100  parts ;  salicylic  acid,  1 
part)  will  be  found  the  most  generally  useful.  It  kills  such  forms  as 
Paramecium^  ColepSf  Spirostomnmy  Stentor,  &c.,  and  certain  Vorti- 
cellsB  fully  extended,  and  can  be  used  as  a  mounting  medium. 

A  saturated  solution  of  bichloride  of  mercury  is  very  useful  for 
fixing  Paramecium,  Urostyla,  &c.,  but  generally  causes  Vorticdlm  to 
contract.  Great  care  must  be  token  to  wash  away  every  trace  before 
mounting. 

The  efficacy  of  all  the  foregoing  solutions  largely  depends  on 
the  particular  medium  used  being  applied  suddenly  and  in  a  concen- 
trated form ;  that  is,  have  as  little  water  surrounding  the  Infusoria  as 
possible. 

Osmic  acid  is  very  useful  at  times,  applied  as  a  vapour.  Put  the 
drop  of  water  with  the  Infusoria  on  the  cover-glass,  and  hold  it  over 
the  mouth  of  a  bottle  containing  osmic  solution.     A  drop  applied  to 
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water  containing  any  Tentacnlifera  fixes  them  most  satisfactorily.  Care 
mast  be  taken  not  to  nse  too  much,  or  they  will  become  blackened  and 
useless. 

Entomostraca  and  small  larvsB  can  be  fixed  with  bichloride  of 
mercury,  and  after  being  thoroughly  washed,  mounted  in  NoU*^ 
medium.  Salicylic  vinegar  (as  above),  1  vol. ;  dilute  glycerin  (glyce- 
rin, 1  vol.;  water,  4  vols.),  10  vow.;  Farrant's  medium,  11  vols. 
This  is  generally  a  most  useful  fluid  to  keep  by  one,  but  does  not 
answer  where  the  integument  of  the  object  is  very  chitindus.  Vermes 
are  fixed  admirably  either  by  picric  acid  solution,  or  bichlorida  of 
mercury,  and  HydrsB,  by  bichloride  of  mercury  solution.  Hydrachnm 
may  be  splendidly  preserved  by  putting  them  living  into  a  cell  con- 
taining a  saturated  solution  of  boro-glyceride,  and  sealing  the  mount 
down.  The  animal  will  probably  live  in  this  for  a  day  or  two,  and 
then  will  be  perfectly  preserved  in  form  and  colour ;  while  for  AlgaB, 
a  few  drops  of  saturated  aqueous  solution  of  salicylic  acid  added  to 
the  water  will  preserve  Volvox,  showing  cilia,  and  Spirogyray  without 
contracting  chlorophyll  spirals,  &c.  Use  very  little  of  the  solution, 
otherwise  it  will  bleach. 

FreBerving  Preparations  of  Algse.* — Dr.  W.  Migula,  after  alludinjg 
to  the  difficulty  of  preserving  good  preparations  of  algSB,  e.  g.  Desmi- 
diacead,  on  account  of  the  plasma  crumpling  under  tiie  influence  of 
glycerin  and  acetate  of  potash,  and  also  because  the  more  complex 
fluids  destroy  the  chlorophyll,  states  that  the  contraction  of  the  proto- 
plasm may  be  perfectly  prevented,  if,  so  long  as  the  algas  are  in  pure 
water,  a  drop  of  1  per  cent,  osmic  acid  be  placed  on  £o  edge  of  the 
cover-glass.  By  this  means  the  plasma  is  fixed  without  tissue  change, 
and  after  about  10  or  20  minutes  the  acetate  of  potash  may  be  added. 
DesmidiacesB  retain  their  form  and  the  structure  of  the  plasma 
excellently. 

Bemoval  of  Siliceous  Coverings  from  Fossil  Diatoms.!  —Br.  O.  N. 
Witt  gives,  by  way  of  introduction,  an  account  of  the  preparation  of 
material  for  microscopical  research,  which  forms  an  important  contri- 
bution to  the  preparation-technique  of  fossil  diatoms. 

Dilute  hydrochloric  acid  is  poured  over  bean-sized  pieces  of  the 
raw  materia],  which  is  then  heated  in  a  water-bath.  As  there  is  but 
little  chalk  or  iron  in  solution,  the  adhesion  of  the  particles  is  much 
diminished,  a  condition  favourable  to  further  procedure.  The  acid 
IS  then  poured  off  and  the  residue  washed  with  distilled  water.  It 
is  next  heated  with  a  20  per  cent,  solution  of  carbonate  of  soda,  in 
which  it  is  boiled  for  six  or  eight  hours.  The  result  is  a  fine  soft 
powder,  which  is  again  washed  by  decantation  with  distilled  water. 
The  powder  is  then  treated  with  strong  hydrochloric  acid  whereby 
ft^sh  quantities  of  chalk  and  iron  are  dissolved.  The  author  then 
treated  the  material  (after  first  washing  out  the  hydrochloric  acid) 
with  fuming  nitric  acid,  to  which  had  l^en  added  some  chromate  of 

♦  Zeitschr.  f.  Wiae.  Mlkr.,  iii.  (188C)  p.  47. 

t  Saplttki  RuBsisehen  Mineral.  GcselL,  xxii.  (1885).  Gf.  Zeitschr.  f.  Wias. 
Mikr.,  ii.  (1885)  pp.  573-5. 
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potash.    By  this  means  the  greatest  part  of  the  organic  suhstances 
contained  in  the  marl  was  destroyed. 

Then  follows  a  treatment,  the  object  of  which  is  the  decomposition 
of  the  snlphor  present.  This  consists  in  acting  on  it  with  concen* 
trated  sulphuric  acid.  If  the  operation  is  to  succeed  well,  certain 
precautionary  measures  have  to  be  observed.  After  the  treatment 
with  nitric  acid,  washing  must  be  carefully  performed,  and  the  whole 
residue  collected  in  a  small  papor  filter;  when  this  fluid  is  quite 
dropped  away  it  is  further  dned  in  a  folded  filter-paper  in  such  a 
way  that  no  pressure  is  exerted  on  it.  The  filter  is  then  opened,  and 
with  a  platinum  spatula  the  whole  mass  is  put  into  very  concentrated 
sulphuric  acid  which  has  been  previously  placed  in  a  hemispherical 
porcelain  or  platinum  dish.  The  dish  is  covered  with  a  watch-glass, 
and  the  sulphuric  acid  made  to  boil.  As  a  rule  this  (acid)  gets 
stained  black  from  the  presence  of  organic  substances,  paper-fibres, 
and  the  like.  Saltpetre  is  then  added  until  the  mixture  becomes 
white.  The  sulphuric  acid  is  boiled  for  at  least  one  hour.  By  this 
means  the  whole  of  the  sulphur  is  completely  decomposed.  When 
the  vessel  is  cooled  down,  its  contents  are  poured  into  distilled  water. 
All  the  siliceous  matter  sinks  to  the  bottom  in  two  or  three  hours, 
and  can  be  perfectly  washed  by  decantation. 

The  fine  snow-white  shining  precipitate  thus  obtained  is  now 
examined  microscopically.  If  it  still  contains  sulphur  or  its  insoluble 
decomposition-products,  recognized  by  their  form  and  their  opacity, 
these  must  be  removed  by  careful  treatment  with  dilute  solution  of  soda. 
This  last  step  is  scarcely  necessary  in  well-conducted  operations,  and 
the  last  steps  of  the  procedure  can  be  entered  on.  The  whole  mass 
must  be  allowed  to  settle  in  a  glass  jar,  and  the  supernatant  water 
poured  o£f  as  completely  as  possible.  The  strongest  ammonia  is  then 
poured  over  the  precipitate,  stirred  up,  covered  with  a  watch-glass, 
and  allowed  to  stand  for  twenty-four  hours.  The  glass  is  then  filled 
up  with  distilled  water  and  the  precipitate  washed  several  times  at 
intervals  of  two  hours.  The  first  water  is  slightly  clouded  (like  milk), 
from  the  presence  of  finely  divided  amorphous  silicic  acid,  which  only 
settles  after  standing  for  twenty-four  hours.  The  washings  are  to  W 
continued  until  the  supernatant  water  is  perfectly  clear  and  bright. 
The  residue  in  the  glass  consists  of  pure  siliceous  organisms,  which 
are  preserved  for  use  in  well-closed  flasks  under  alcohol. 

By  this  ammonia  treatment  the  very  small  particles  of  amorphous 
silicic  acid  acquire  a  motion,  by  the  aid  of  which  they  are  kept 
buoyed  up,  as  it  were,  in  the  fluid,  while  the  &r  larger  siliceous 
organisms  sink  down  between  these  to  the  bottom  of  the  vesseL 

Cultivating  Schizomycetes.* — In  his  investigations  on  putre- 
faction Bactena  and  their  relation  to  septicasmia,  Dr.  G.  Hauser 
employed  Koch's  method,  to  which,  as  it  is  so  well  known,  we  need 
not  further  allude.    His  procedure  for  breeding  the  Schizomycetes, 

*  Hauser,  J.,  *  Ueber  Faulniaebacterit  n  und  deren  BeziehmiiEf  zur  Sepf iolmie. 
Ein  Beitrag  zar  Morphologie  der  Spaltpilze,'  15  pis.,  8vo,  Leipzig,  1885.  Cf. 
Zeitschr.  f.  Wiss  Mikr.,  ii.  (1885)  pp.  554-5. 
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isolated  from  putrefactive  foci,  in  pore  hydrogen  or  in  carbonic  acid 
gas,  is,  boweyer,  original. 

Two  ordinary  test-tubes,  one  20  cm.  long,  of  strong  but  easily 
fusible  glass,  and  provided  with  a  secondary  tube  drawn  off  to  a  point, 
the  other  about  two-thirds  the  length,  are  united  about  their  lower 
third  by  a  small  glass  tube.  The  larger  tube  is  closed  by  a  cotton- 
wool plug,  while  the  smaller  is  filled  almost  to  the  mouth  with 
cotton  wool.  After  the  apparatus  is  sterilized  by  heating  to  170^  C, 
the  larger  test-tube  id  drawn  out,  pretty  thin,  at  its  upper  third,  and 
its  lower  fourth  filled  with  Eoch's  gelatin.  After  waiting  several 
days  to  see  if  it  remain  unclouded,  it  is  inoculated  with  the  fungi  to 
be  examined,  and  the  upper  end  melted  off  where  it  was  drawn  out 
The  side  tube  and  the  connecting  pipe  are  then  drawn  out  fine,  the 
latter  about  the  middle.  The  smaller  test-tube  is  fitted  with  a 
caoutchouc  plug  perforated  by  a  glass  tube  in  connection  by  a  rubber 
pipe  with  the  gas  apparatus.  As  soon  as  the  fore  part  of  the  side- 
tube  is  broken  off  the  gas  rushes  in,  filtering  through  the  cotton-wool 
plug  in  the  smaller  test-tube,  whereby  all  impurities,  especially  Bac- 
teria, are  prevented  from  entering. 

A  quarter  of  an  hour  suffices  to  drive  all  the  air  from  out  both 
tubes  and  to  replace  it  with  the  desired  gas.  While  the  stream  is  in 
full  flow,  the  points  of  the  side-  and  the  connecting-tubes  are  melted 
off.  In  this  way  any  gas  can  be  supplied  to  a  gelatin  cultivation 
without  possibility  of  escape. 

Hew  Hardening  Mixture.*  —  Dr.  J.  B.  List  has  suggested  a 
hardening  mixture  which,  he  says,  gives  pre-eminently  satisfactory 
results  with  delicate  and  complex  tissues.  It  consists  of  a  half 
saturated  watery  solution  of  sublimate,  to  every  1  ccm.  of  which  solu- 
tion is  added  one  drop  of  picrosulphuric  acid.  Histological  relations 
are  not  only  well  preserved,  but  delicate  easily  lacerable  organs 
acquire  a  consistence  which  enables  them  to  withstand  teasing  out 
with  needles. 

The  author's  method  is  merely  to  put  two  or  three  drops  of  the 
solution  by  means  of  a  pipette  on  the  exposed  organs,  and  allow  it  to 
work  for  two  or  three  minutes.  He  then  washes  with  distilled  water, 
and  mounts  in  glycerin.  After-staining  was  found  to  be  very  easy, 
picrocarmine  being  usually  adopted.  By  this  method  the  author 
succeeded  in  demonstrating  the  intestinal  canal,  nervous  system,  <&o., 
of  Coccida. 

Stein's  Simple  Imbedding  Apparatus.!— Prof.  S.  v.  Stein  recom- 
mends instead  of  the  clamp  arrangement  on  the  microtome,  a  metal 
box  open  above,  and  consisting  of  two  tubes  of  tin.  The  undermost 
tube,  provided  with  a  bottom,  is  10  mm.  high  ;  the  upper  one,  30  mm. 
high,  is  pushed  over  it.  From  the  floor  of  the  box  project  three  screws, 
4  mm.  high,  for  the  better  adhesion  of  the  imbedding  mass.  When 
used  the  upper  tube  is  oiled,  the  imbedding  mass  poured  in  until  the 
screws  are  covered,  the  specimens  adjusted  and  then  the  metal  tube 

♦  Zeitachr.  f.  Wisa.  Mlkr.,  iii.  (1886)  pp.  43-4. 
t  Ceniralbl.  Med.  Wiss.,  1884,  p.  100. 
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is  filled  up  with  imbedding  mass  (1  part  oil,  2  parts  wax).  When 
quite  cooled  down  the  upper  tube  is  removed.  Cutting  is  best  done 
under  water. 

The  advantages  claimed  for  this  method,  which  is  especially  recom- 
mended for  preparations  of  the  nervous  system,  are  (1)  the  object  is 
not  subjected  to  any  pressure ;  (2)  the  knife  keeps  sharp  for  a  long 
-time. 

Imbedding  Pharmaceutical  Preparations.* — Dr.  E.  Yinassa  im- 
beds pharmaceutical  preparations  in  a  mixture  of  glycerin  and  gelatin 
under  the  vacuum  pump.  This  pump  is  of  copper  of  5  litres  capacity, 
heated  by  steam  and  connected  with  a  Eorting*s  pump.  The  floor  of 
the  vacuum  pump  is  covered  with  a  layer  an  inch  tiiick  of  paraffin 
(melting  point  56°) ;  during  the  whole  time  it  is  in  use  it  is  kept  at  a 
temperature  of  SS^-GO"^  C.  In  the  bath  are  placed  five  tall  and 
widish  boxes,  which  are  for  imbedding  masses  of  different  consisten- 
cies. The  formula  for  the  imbedding  mass  is,  Gelatiua  alba,  15  grm. ; 
aqua;  glycerinum,  aa,  100  grm.  After  the  bath  has  been  warmed 
for  some  time  the  pressure  is  regulated  so  as  not  to  exceed  200  mm. 
The  air  in  the  cell-spaces  is  thus  slowly  driven  out  and  the  mass 
begins  to  froth.  After  the  lapse  of  some  hours  the  air  is  so  far 
removed  from  the  object  that  the  stopcock  of  the  air-pump  may  be 
gradually  opened  until  the  manometer  indicates  about  720  mm.  By 
this  measure  the  water  is  driven  off,  and  in  a  few  hours  the  gelatin 
assumes  the  consistency  of  a  stiff  jelly. 

For  hygroscopic  or  very  mucilaginous  roots,  or  such  as  have  large 
air-passages,  the  quantity  of  water  in  the  imbedding  mass  must  be 
reduced  one-half.  Very  fibrous  tissues  require  to  be  left  longer  than 
usual  in  the  air-pump. 

Very  dense  woods  such  as  Lignum  juniperi  and  Taxi  require  to  be 
left  in  vacuo  for  four  hours  in  a  mixture  of  equal  parts  water  and 
glycerin,  so  that  all  the  air  is  replaced  by  glycerin.  This  done  they 
are  rem^fed  to  a  warm  vacuum  for  eight  to  fourteen  days  until 
frothing  no  longer  occurs.  When  this  has  been  repeated  two  or  three 
times,  they  will  be  found  quite  ready  for  cutting.  Woods  rich  in 
resin  or  pigment  must  be  first  macerated  in  alcohol.  The  Bhizoma 
Caricis,  Amicsey  OraminiSy  Stipites  DulcamarsBy  &c.,  after  having  been 
saturated  with  gelatin,  must  be  fixed  in  elder  pith  for  cutting. 

The  author  has  tried  paraffin  and  its  mixtures,  and  also  oils  mixed 
with  tallow  or  wax,  but  has  always  failed  to  obtain  satisfactory 
results. 

Imbedding  Media  for  Diatoms.! — Mr.  J.  Deby  uses,  as  imbedding 
media  for  diatoms,  chloride  of  zinc  or  chloride  of  magnesia  mixed 
with  their  respective  oxides.  As  soon  as  the  mixtures  have  become 
hard,  thin  sections  can  be  made  in  the  same  way  as  with  ordinary 
rock.  If  sufficient  care  is  taken,  it  is  not  difficult  to  obtain  sections 
of  a  less  diameter  than  the  areola  of  a  Triceraiium  or  of  a 
Coscinodiscua. 

♦  Zeitschr.  f.  Wiss.  Mikr.,  ii.  (1885)  pp.  320-5. 
t  Journ.  Quek.  Micr.  Club,  ii.  (1886)  pp.  308-9. 
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Becker's  Sliding  Microtome.*— Dr.  J.  W.  Spengel  describoB  an 
improyed  form  of  sliding  microtome  (fig.  181)  devised  by  him  in 
conjunction  with  Herr  A.  Becker,  who  is  also  responsible  for  the 
workmanship. 

In  genend  aspect  and  in  principle  it  resembles  its  predecessors  of 
the  same  type,  the  Bivet,  Thoma-Jnng,  &c.,  while  the  noTclty  of  its 
details  gives  it  its  characteristic  features.  For  instance,  the  slide- 
ways  are  made  of  plate  glass,  which  allows  a  perfectly  free  and  even 
to  and  fro  motion  of  the  slide  or  carrier  without  the  aid  of  any 
lubricant  The  stand  h  is  made  of  cast  iron.  The  side-plates  a 
are  set  on  the  middle   plate  a'  at  an  angle  of  about  45^ ;  greater 

Fia.  181. 


certainty  being  obtained  at  this  angle  than  when  the  slide  works  at  a 
less  inclination,  as  in  the  Jung  microtome.  The  firmness  of  the 
carrier's  movement  is  increased  by  strong  springs  which  work  against 
the  under  surface  of  the  longitudinal  bar  c  fitted  to  the  central 
plate.  The  knife-carrier  is  provided  with  an  arrangement  for  altering 
the  position  of  the  knife.      Its  upper  part,  a  plate  d,  does  not  rest 

♦  Zeitt«hr.  f.  Wiss.  Mikr.,  ii.  (1885)  pp.  453-9  (2  figs.). 
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directly  upon  the  body  e  but  is  separated  from  it  by  a  small  ball, 
around  which  it  can  be  moved  to  the  desired  inclination,  by  means  of 
throe  screws  /•  In  order  to  lessen  the  friction  of  the  carrier  on 
the  slide-ways,  its  nnder  surface  is  fitted  with  fonr  ivory  points  g, 
inserted  as  near  the  comers  as  possible,  and  in  order  to  balance  the 
resistance  produced  by  the  pressure  of  the  springs,  both  ends  are  fitted 
with  two  small  rollers  h. 

The  uncertain  rosults  produced  by  machines  worked  by  hand, 
and  in  which  the  slide-ways  must  be  lubricated,  are  avoided  by  means 
of  the  following  arrangement :  a  catgut  band  t  runs  from  one  end 
of  the  carrier  over  four  rollers  ktKK  O^i)  to  the  other,  k^  is  fitted  with 
a  winch  handle  /,  by  which  it  is  easily  turned.     The  catgut  band  is 

Fig.  182. 


not  fastened  directly  to  the  carrier  but  to  a  wiro,  passing  through  the 
lower  part  thereof  and  fastened  to  it  by  a  scrow  y. 

The  object-carrier  is  very  similar  to  that  first  used  by  Jung.  A 
short  metal  tube  z  is  fastened  by  means  of  a  binding-screw  to  the 
inner  of  the  two  frames.  The  inner  frame  turns  about  a  transverse 
axis  which  has  its  bearing  in  the  outer  frame,  and  this  latter  turns 
round  a  longitudinal  axis  and  the  bearings  are  in  the  carrier.  The 
ordinary  complicated  manoeuvres  for  putting  the  object  into  a  proper 
position,  are  in  this  machine  e£fected  by  the  turning  of  an  endless 
screw.  In  each  frame  is  a  circular  disc,  or  rather  a  section  of  one, 
o  0*  fig.  182,  along  the  edge  of  which  a  female  screw-thread  runs. 
Against  this  worm  works  a  short  screw2>p'  which  is  braced  up  by  a 
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spring  q  g[.    By  working  either  of  these  screws,  the  corresponding 
frame  turns  on  its  axis. 

A  micrometer-screw  r  measuring  10  cm.  serves  to  drive  up  the 
object-carrier.  Its  head  t  projects  some  way  from  the  microtome, 
and  may  have  any  diameter.  Conmiunication  between  the  front  end 
of  the  screw  and  the  carrier  is  obtained  by  means  of  a  steel  cylinder 
which  passes  through  the  opening  u  in  the  carrier,  and  wluch  by 
means  of  a  binding-screw  v  can  be  fixed  at  any  point  The  rotation 
of  the  screw  is  rendered  audible  by  a  catch  x  working  on  the  barrel 
tr.  The  latter  has  five  divisions  marking  1/2,  1/8,  1/5,  1/10,  and 
1/50  of  a  turn,  which  for  corresponding  sections  gives  a  Uiickness  of 
1/40,  1/60, 1/100,  1/200,  and  1/1000  mm. 

Hildebrand*8  simple  and  effective  Microtome.*— Dr.  H.  E. 
Hildebrand  has  devised  a  microtome  of  great  simplicity  and  of  small 
cost,  and  which  he  says  equals  in  effectiveness  any  hitherto  pro- 
duced. 

The  body  of  the  instrument  (fig.  183)  is  of  cast  iron,  30  cm. 
long  and  18  cm.  broad.     The  upper  aspect  shows  three  surfaces, 

Fig.  183. 


which  serve  as  slide-ways  for  the  knife  and  object-carriers.  The 
former  moves  along  the  upper  or  horizontal  surface;  the  latter 
along  the  lower  one  which  is  sloped.  The  vertical  surface  is  common 
to  both,  and  prevents  any  lateral  yielding.  All  three  surfaces  are 
planed  perfectly  smooth.  On  the  lower  part  of  the  inclined  plane  is 
a  female  screw  for  the  reception  of  a  micrometer-screw  with  a  large 
milled  head.     When  the  screw  is  turned,  it  pushes  the  object-carrier 


Zeitochr.  f.  Wiss.  Mikr.,  ii.  (1885)  pp.  343-5  (1  fig.). 
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forwards  up  the  inclined  plane.  Each  carrier  runs  on  three  ivory 
knobs.  The  knife-carrier  is  kept  straight  on  the  slide-way  by  means 
of  two  lateral  flanges  which  work  against  the  vertical  plate.  The 
object-carrier  is  fitted  with  two  knobs  which  bear  against  this  surface. 
The  motion  is  very  smooth  and  safe.  Both  carriers  can  bo  removed 
and  replaced  without  losing  their  position.  The  knife-carrier  consists 
of  a  flat  support  for  the  kaife  and  of  a  clamp ;  it  revolves  round  a 
central  screw,  and  is  provided  with  a  groove  below  for  the  reception 
of  the  cylindrical  knife-handle.  In  this  way  the  knife  can  bo 
adjusted  both  for  its  surface  and  longitudinal  axis.  The  object- 
carrier  consists  of  a  simple  block  of  wood  provided  with  the  above- 
mentioned  projections,  three  below  and  two  at  the  side.  In  the  middle 
it  has  a  25  mm.  opening  for  a  binding-screw. 

It  is  often  desirable  to  place  an  object  in  a  particular  position, 
and  this  is  provided  for  by  a  very  simple  screw  clamp  with  universal 
movement.  This  is  represented  in  the  foreground  of  fig.  183. 
Although  this  apparatus  is  made  in  one  piece  (except  the  vice),  it 
can  be  more  easily  described  as  if  it  consisted  of  several  parts.  A 
screw  bolt  with  a  head  25  mm.  square  is  fitted  with  a  metal  loop, 
the  ends  of  which  are  fastened  to  two  sides  of  the  square  bolt  for  the 
reception  of  a  movable  block  or  vice,  flat  on  the  side  turned  towards 
the  bolthead,  and  fluted  towards  the  concavity  of  the  loop.  This 
clamp  or  vice  is  twice  as  long  as  it  is  broad.  The  arrangement  of 
the  object-carrier  is  as  follows : — Upon  the  broad  base  (9x9  cm.) 
of  this  carrier,  a  block  of  such  thickness  is  fastened  vertically, 
that  about  three-fifths  of  the  space  towards  the  vertical  surface  remains 
free.  This  upright  block  is  perforated  for  the  reception  of  the 
above-mentioned  bolt  with  its  loop.  Two-thirds  of  this  perforation 
is  of  the  same  width  as  the  diagonal  measurement  of  the  bolthead,  so 
that  this  therefore  can  revolve  within  the  round  opening.  The  next, 
however,  is  wide  enough  to  let  the  bolt  itself  pass  through.  If  the 
cylindrical  object-holder  be  placed  between  the  vice  and  the  loop, 
and  the  screw  of  the  bolt  turned,  it  will  be  firmly  held,  because  the 
screw  draws  the  loop  but  not  the  vice  towards  it.  As  the  axes  of 
the  object-holder  and  of  the  screw  clamp  stand  yertically  towards 
each  other,  the  object  may  be  inclined  in  any  direction.  When 
used,  the  object-carrier  is  held  with  the  thumb  and  index  finger  of 
the  left  hand,  and  pressure  made  backwards  towards  the  micrometer- 
screw,  and  onwards  towards  the  vertical  plate. 

The  author  states,  that  with  three  microtomes  which  he  has  had 
made  to  this  pattern,  he  has  found  that  one  complete  turn  of  the 
micrometer-screw  raises  the  object  1/500  in.  (0*0508  mm.). 

Yinassa's  Microtome  for  Pharmacologists.* — The  body  of  this 
instrument  (figs.  184  and  185),  invented  by  Dr.  E.  Yinassa,  is  formed 
by  a  heavy  frame  (1^  cm.  square)  A  B  C  D,  46  cm.  long  and  18  cm. 
broad.  The  two  longitudinal  bars  are  joined  in  the  middle  and  at 
the  ends  by  three  cross-bars  A  B,  E  F,  D  0,  while  at  the  corners  and 
in  the  middle  of  the  long  sides  are  six  supports,  12  cm.  higli,  G  D,  HE, 

•  Zeitschr.  f.  Wiss.  Mikr ,  ii.  (1885)  pp.  309-20  (4  figs.). 
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I  A,  M  C,  L  F,  E  B.  All  these  parts  are  oast  in  one  pieoe.  To  tbe 
supporting  pillars  two  rails  are  screwed  in  on  the  long  side,  G I  and 
M  E,  and  which  seen  in  transverse  section  show  acute  angled  grooves 
a 5 c,  in  which  the  knife-carrier  fits.  One  of  these  grooves  def^  gh % 
is  planed  out  5  to  7  mm.  more  to  render  it  able  to  receive  the  carrier. 

Pig.  184. 


The  interspace  is  filled  up  with  a  steel  plate  edghi^  which,  though 
movable  on  three  pivots  A;  Z  m,  is  fastened  to  the  groove,  and  by  five 
screws  n  op  9  r  on  the  outside  can  be  fixed  more  or  less  tightly  to  the 
slide,  whereby  any  irregular  moTement  due  to  wear  is  prevented. 

The  sliding  hiife-carrier  N  O  P  Q  is  a  frame  12  cm.  long  and 
14  cm.  broad ;  in  both  cross  pieces  (Q  P  and  N  O)  is  a  slit  for  the 
binding-screws  which  clamp  the  knife  to  the  under  side  of  the 
carrier ;  by  this  arrangement  the  angle  of  the  knife  to  the  object  can 
be  altered  at  pleasure.  To  introduce  the  knife  it  is  necessary  that 
the  under  side  of  the  carrier,  the  surface  «  a  /8  y,  should  be  1  •  3  cm. 
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higlier  than  the  upper  part  of  the  slide-ways  G  T,  M  E.  The  lower 
po^  of  the  carrier  which  runs  in  the  groove  (a he  and  d ef)  is  dove- 
tailed to  fit  The  knife  is  fixed  by  two  thnmlnsorews,  which  go 
through  the  slits  in  the  cross-bars  of  the  slide,  and  on  its  lower  end 
is  a  clamping  plate  c  with  a  knob  at  one  end  8.  The  object  of  this 
projection  is  to  prevent  the  plate  from  getting  broken  by  over- 
screwing  up  the  knife.    This  consists  of  a  strong  handle  7  mm. 

Fig.  185. 


thick,  of  a  broad  blade  ground  like  a  scalpel,  and  which  for  the 
reception  of  fluid  has  a  groove  (  near  the  back.  On  the  upper  part 
of  the  blade  is  a  kind  of  second  handle  17,  which,  like  the  firs^  serves  to 
fasten  the  knife  by  means  of  the  clamp,  and  though  of  the  same 
thickness,  is  only  3  cm.  long.  After  raising  the  two  tiiumb-screws  ^, 
the  knife  can  be  easily  removed  from  the  carrier  and  sharpened  like 
an  ordinary  razor. 
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At  the  short  ends  of  the  instrument  are  fitted  two  pktes  R  and* 
B',  which  are  connected  by  a  middle  vertical  plate  S,  1  cm.  thick, 
which  serves  to  carry  the  object-holder.  On  one  side  is  a  wedge- 
shaped  cleft  t,  ascending  5  per  cent. ;  on  this  the  object-carrier  or 
slide  X  is  supported.  The  object-carrier  xyzz'  somewhat  resembles 
that  of  Gottschau,  but  is  modified  in  detail.  As  a  coarse  adjustment 
is  of  great  advantage,  Gottschau's  clamp  arrangement  is  so  modified 
that  the  screws  themselves  act  as  axes.  The  screw  cd,  which  allows 
the  pincers  to  move  vertically  in  a  plane  parallel  to  the  middle  wall, 
fits  into  a  dovetailed  tenon  moving  upwards  and  downwards  2]^  cm. 
in  a  groove  in  the  carrier;  turning  the  screw  raises  the  pincers 
vertically. 

The  long  microtome^screw  T  for  raising  the  slide  lies  parallel  to 
and  outside  the  middle  vertical  wall.     Its  supporting  points  are  at  U 

Fio.  186. 


and  v.  It  traverses  a  middle  piece,  which  is  united  to  the  carrier, 
and  is  worked  by  means  of  two  dovetailed  parts  which  through  the 
screw  can  be  pushed  up  the  inclined  plane  in  a  slit  (ascending  5  per 
cent.)  in  the  middle  piece.  Backlash  is  avoided  by  a  special  ar- 
rangement of  two  tightening  screws  X  X  at  Y.  The  screw  is  turned 
by  a  milled  head  2  with  ten  divisions.  One  turn  pushes  up  the  slide 
1  nmi.,  raising  the  object  0*05  mm.  A  small  spring  catch  clicks  for 
every  thickness  of  0  *  005  mm.  The  middle  piece  W  through  which 
the  long  micrometer-screw  passes,  opens  by  means  of  a  horizontal 
joint  fi  V,  and  is  kept  fastened  by  the  screw  {.  Any  inequality  in  the 
motion  of  the  long  lever  screw  is  prevented  by  means  of  a  spring  v, 
which  presses  the  jointed  divisions  /x  v  together.  A  thick  screw  (14  mm. 
diameter)  is  chosen,  because  it  is  easier  to  work  and  less  liable  to 
bend.  On  the  middle  wall  S  a  millimetre  scale  20  cm.  long  is 
screwed  on  at  T  with  a  vernier  Z.  Measurements  as  fine  as 
0  *  005  mm.  are  made  by  means  of  a  vernier  fixed  to  the  carrier. 

Weigert's  Immersion  Microtome  for  large  Sections.*— Prof.  C. 
Weigert  has  adapted  the  Gudden  microtome  for  cutting  sections 

*  ZeitBchr.  f.  Wise.  Mikr.,  ii.  (1885)  pp.  326-33  (2  figs.). 
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Fig.  187. 


Fio.  188. 


Wbioebt's  Immersion  Miorotome  fob  Large  Sections. 
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under  aloohol  on  a  principle  analogons  to  that  whioh  Prof.  Malassez 
introduced  in  his  modification  of  the  Boy  Microtome.  That  is,  the 
instrument  when  nsed  for  immersion  cutting  is  merely  turned  over 
on  its  side,  so  that  it  is  at  right  angles  to  the  position  it  occupied 
when  used  for  dry  cutting.  Figs.  187  and  188,  representing  the  in- 
strument in  hoth  the  positions  in  which  it  is  used,  are  sufficient  to 
explain  the  way  in  which  the  instrument  works. 

The  microtome  is  chiefly  intended  for  large  sections,  and  is 
apparently  able  to  produce  thinner  ones  than  can  be  obtained  by  the 
Eatsch  machine,  the  prototype  of  immersion  microtomes. 

Microtome  Knives.* — Dr.  A.  Brass  points  out  that  the  sine  qud 
nan  for  producing  good  sections  is  the  knife,  for  with  an  indifferent 
machine  and  a  good  and  well-sharpened  knife,  better  results  will  be 
obtained  than  with  an  indifferent  knife  and  a  higMy  complicated 
instrument  such  as  the  Thoma-Jung  microtome. 

For  ordinary  purposes  the  author  uses  a  short  knife  made  of  very 
hard  steeL  It  is  quite  straight,  14  cm.  long  (8  cm.  blade,  6  cm. 
handle).  The  blade  is  20  mm.  broad  and  l£e  back  5  mm.  thick. 
The  under  surface,  continued  into  the  handle,  is  flat  and  the  upper 
surface  hollow-ground.  When  used  it  is  worked  at  an  angle  of 
about  10°  to  the  surface  to  be  cut  The  knife  is  sharpened  by  means 
of  a  special  apparatus,  the  section  of  which  is  represented  in  fig.  189. 
The  wooden  block  h,  made  of  ash,  is  prismatic  in  shape,  with  a 
central  slit  for  the  reception  of  the  blade  m,  and  is  so  constructed 
that  the  cutting  edge  shall  moye  against  the  hone«,  at  the  same  angle 

Fia.  189.  Fig.  190. 


as  when  used  for  cutting.  The  blade  is  fixed  in  the  slit  by  two 
screws  a,  5  cm.  apart  By  this  oontrivance  the  edge  is  rendered 
wedge-shaped,  and  it  is  this  characteristic  which,  the  author  thinks, 
giyes  it  its  value. 

From  fig.  190,  giving  a  view  of  the  knife  m  in  operation,  may  be 
gathered  the  relation  of  the  knife  to  the  object  o  and  the  section  8\ 
and  also  the  exact  shape  of  the  knife.  After  sharpening  on  the  hone, 
the  finishing  touches  are  imparted  to  the  edge  on  the  regulator  strop, 
so  condemned  by  Gk)ttschau. 

Preparing  Adhering  Series  of  Sections-t— For  saving  time  in 
the  preparation  of  series  of  sections  Dr.  A.  Brass  advises  the  method 

♦  Zeiteohr.  f.  Wias.  Mikr.,  ii.  (1885)  pp.  305-7  (2  flga.). 
t  Ibid.,  pp.  807-8  (1  fig.). 
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known  as  riband  cutting,  in  which  the  sections,  while  still  on  the 
knife,  are  made  to  adhere  together  by  their  adjacent  edges,  so  that  a 
chain  of  sections  in  perfect  continuity  is  produced. 

In  order  to  effect  this  the  objects  must  not  be  too  large ;  not  more 
than  8  or  4  mm.  long  or  broad ;  they  must  be  imbedded  in  paraffin 
and  the  form  of  the  imbedding  mass  most  be  rectangular,  as  shown 
in  0,  fig.  191.    The  knife  k  should 
be  placed  at  right  angles  to  the 
long  axis  of  the  microtome,  the  ^^^'  ^^^' 

same  part  of  the  edge  s'  being  used  | 

throughout;  the  paraffin  mass 
must  be  so  cut  that  the  two  sur- 
faces a  and  h  lie  parallel  to  the 
edge  of  the  knife.  The  more 
aceurately  this  is  carried  out  the 
better   the   sections   adhere.     A  ^^f 

rapid  to  and   fro  motion  of  the  ^1|1 

knife  is  recommended  as  being  ^^t 

likely  to  produce  better  sections 

and  also  cause  the  edges  to  adhere  better.  "When  a  sufficient 
number  of  sections  haye  been  thus  obtained  the  chain  may  be  laid 
upon  smooth  white  paper  strips  and  then  cut  up  into  any  desired  ^ 
length.  Schanze's  microtomes  are  said  to  be  more  suitable  for  riband  ^ 
cutting  than  Jung's,  because  the  preparation  always  remains  in  the 
same  position,  is  raised  by  a  screw,  and  the  knife  can  be  placed  oyer 
the  same  surface.  With  dexterity  it  is  not  difficult  to  make  two 
sections  a  second. 

Apparatus  for  facilitating  the  preparation  of  Serial  8eotion«.* — 
In  order  to  facilitate  the  manipulation  of  series  of  sections,  especially 
of  the  nervous  system,  Dr.  M.  v.  Lenhoss^k  has  constructed  a  tray  of 
perforated  zinc,  fig.  192,  and  subdivided  into  a  number  of  compart- 

Pig.  192. 


ments.  Though  the  number  and  dimensions  of  these  compartments 
may  be  varied,  thd  author's  apparatus  has  sixteen  compartments^  the 
diameters  of  which  are  4  cm.,  and  the  depth  about  1*5  cm.  It  is 
also  provided  with  two  handles  and  four  ^ob  feet.  If  required  for 
watery  solutions,  the  zinc  may  be  japanned ;  if  for  alcoholic,  it  is 
advisable  to  leave  the  metal  in  its  natural  condition. 

♦  Zeitechr.  f.  Wias.  Mikr.,  ill.  (1886)  pp.  63-5  (1  fig.). 
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The  method  of  using  the  apparatus  is  obvious  from  the  illustra- 
tion, which  shows  the  tray  standing  within  a  glass  dish.  Water  or 
fluids  for  staining,  <S:c.,  are  simply  poured  in  until  the  tray  is 
almost  covered,  and  when  any  one  step  is  finished,  it  is  merely 
necessary  to  lift  out  the  tray,  the  fluid  draining  away,  while  the 
sections  remain  within  the  compartments.  Of  course,  it  is  not 
advisable  to  proceed  to  the  stages  of  absolute  alcohol,  oil  of  oIotoa, 
&c,  by  this  method.  The  tray,  when  in  use,  should  be  covered  with 
a  glass  plate. 

Method  for  retaining  Series  of  Sections  in  position.*— Herr  H. 
GiflEbrd  records  a  device  which  he  calls  the  "book  method"  for 
keeping  series  of  sections  attached  in  situ.  This  merely  consists  in 
not  quite  cutting  through  the  celloidin  imbedding  block,  leaving  a 
margin  of  6  to  7  mm.,  so  that  a  number  of  sections  resemble  a  book, 
and  may  be  turned  over  like  the  leaves.  It  will  be  found  advantageous 
to  make  "books"  of  ten  to  twenty  leaves.  These  "parte"  or 
"numbers"  may  afterwards  be  bound  together  properly  ticketed, 
and  kept  in  spirit  until  required  for  use.  A  book  or  a  part  may  be 
stained  by  merely  suspending  it  by  ite  back  in  the  staining  fluid. 
Should  the  imbedding  or  the  knife  be  faulty,  it  sometimes  happens 
that  a  section  or  leaf  is  cut  out,  i.  e.  without  being  attached  to  the 
back.  In  this  event,  a  note  should  be  made  of  the  position  of  the 
section  on  the  end  of  a  strip  of  paper  and  the  section  fished  out 
on  it. 

The  great  advantage  of  this  method  is  its  rapidity,  and  it  does 
not  require  any  additional  apparatus.  It  need  scarcely  be  observed 
that  the  microtome  used  should  be  an  "  immersion  "  one. 

Heidenhain's  Staining  Method.t — Prof.  B.  Heidenhain  finds 
that  the  following  slight  modification  of  his  well-known  staining 
method  yields  the  most  beautiful  results. 

Tissues  hardened  in  alcohol,  or  better  in  a  saturat-ed  solution  of 
picric  acid  first  and  then  in  alcohol,  are  left  for  12-24  hours  in  an 
aqueous  solution  of  heematoxylin  (1/3  per  cent.),  and  then  placed  for 
12-24  hours  in  1/2  per  cent,  solution  of  simple  yellow  chromate  of 
potassifim  (instead  of  the  red  double  chromate).  The  usual  dehydra- 
tion with  alcohol,  penetration  with  xylol,  and  imbedding  in  paraffin, 
follow. 

"Simplification  of  Staining." {—Dr.  W.  Eukenthal's  results  with 
staining  solutions  in  turpentine  oil  are  as  follows : — 

Ammotrypane  hinacina  Bathke  (killed  in  alcohol)  were  stained 
with  Grenacher's  borax  carmine  (then  absolute  alcohol,  toluol, 
parafi&n,  collodion,  oil  of  cloves,  and  removal  of  parafSn  with  turpen- 
tine), and  were  finally  placed  in  a  vessel  containing  turpentine,  to 
which  some  methyl-green  and  some  drops  of  a  solution  of  picric  acid 
in  absolute  alcohol  have  been  added.     BesiUt,  nuclei  red ;  plasma- 

♦  Zeitschr.  f.  Wiss,  Mikr.,  iii.  (1886)  pp.  45-7. 
t  Arch.  f.  Mikr.  Anat.,  xxvii.  (1886)  pp.  383-4. 

X  SB.  Jenaisoh.  Gesell.  f.  Med.  u.  Naturwiits.,  1885.  Zuol.  Anzeig.,  ix.  (1886) 
pp.  23-5.    Cf.  ZeitBchr.  f.  Wise.  Mikr.,  iii.  (1886)  pp.  80-1. 
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snbfltance  green;  nervous  tissue  clearly  differentiated.  Eosin, 
gentian-yiolet,  methyl-blue,  safranin,  fuehsin,  tropsBolin,  malachite- 
green,  and  Bismarck  brown  may  be  used  instead  of  methyl-green. 

If  the  sections  treated  with  turpentine  stains  are  put  in  a  mixture 
of  pure  turpentine  oil  and  absolute  alcohol,  the  colour  slowly  fades 
from  the  plasma.  The  author  used  Mayer's  carmine  solution,  the 
formula  for  which  he  communicates  as  follows : — 100  cc  of  absolute 
alcohol  are  boiled  with  four  grm.  carmine  and  twenty-five  drops  of 
hydrochloric  acid  added.  This  solution  is  placed  drop  by  drop  in  a 
mixture  of  turpentine  oil  and  absolute  alcohol,  and  the  turpentine  oil 
to  be  used  is  mixed  with  it.  Staining  is  almost  instantaneous. 
Double  staining  is  possible.  HaBmatoxylin  powder  dissolved  in  abso- 
lute alcohol  and  introduced  in  turpentine  oil  gives  a  nuclear  stain. 
The  bright  brown  nuclei  assume  a  violet  colour  in  ammonia  vapour. 
The  absolute  alcohol  must  be  pure  and  free  from  acid.  The  tur- 
pentine colours  are  to  be  kept  in  glass  bottles. 

Isolating  the  PrimitiYe  Muscular  Bundles  and  Staining  Nerve- 
endings.*— -br.  G.  Sandmann  gives  a  new  procedure  for  isolating  the 
primitive  muscular  bundles  and  for  staining  nerve-endings. 

For  isolation  the  author  employs  a  solution  of  sulphuric  acid  and 
distilled  water.  The  muscles  are  put  with  the  acid  in  a  test-tube, 
either  in  toto,  or  if  their  size  require  it,  are  dissociated  in  pieces 
parallel  to  the  fibrillation.  Here  they  remain  from  one  to  eight 
days  according  to  their  thickness  or  richness  in  connective  tissue. 
The  muscles  are  then  washed,  and  boiled  several  times  in  distilled 
water.  Before  each  boiling  it  is  necessary  to  allow  the  water  to  cool 
or  to  replace  the  hot  with  cold  water,  since  the  glue  formed  from  the 
connective  tissue  through  the  heat  and  acid  loses  its  coagulability  and 
becomes  easily  soluble  in  water.  Muscles  thus  treated  are  easily 
dissociated  throughout  their  whole  length  into  their  primitive  fibriUsB. 

In  staining,  for  which  purpose  Dr.  Sandmann  uses  gold  chloride, 
he  departs  from  the  usually  accepted  view  that  only  freflh  muscle- 
fibre  gives  good  gold  preparations,  and  exposes  muscle-fibres  treated 
with  sulphuric  acid  to  the  influence  of  the  gold  chloride.  He  lays 
the  separated  muscle-fibres  in  a  dilute  gold  solution  (one  to  three 
drops  of  a  1  per  cent,  gold  chloride  solution  to  10  cc.  water)  until 
they  take  on  a  yellow  colour.  After  having  been  washed  several 
times  in  water  acidulated  with  acetic  acid,  the  muscle-fibres  are  boiled 
for  a  few  minutes  in  order  to  cause  the  reduction  of  the  gold.  The 
muscle-substance  becomes  of  a  red  to  a  deep-blue  colour,  the  nerves 
are  darker,  even  black. 

As  in  fiJl  gold  staining,  this  method  has  the  defect  of  inconstancy 
of  stain,  but  fh)m  its  easy  practicability,  it  permits,  without  trouble  and 
waste  of  time,  the  preparation  of  a  large  number  of  specimens,  among 
which  some  few  will  always  be  found  well  stained.  The  method  gave 
very  favourable  results  in  the  examination  of  mammalian  muscular 
fibres,  which  are  only  dissociated  with  difficulty,  and  also  in  the  study 
of  degenerative  changes  of  nerve-end  apparatus. 

•  Arch.  f.  Anat  u.  Physiol.— Physiol.  Abth.,  1885,  p.  240. 


Digitized  by 


Google 


SUMMABY  OF  OUBBBNT  BBSEABOHES  BBLATINa  TO 

Staininff  black  the  processes  from  Oanglion-oells.*— Dr.  0. 
Golgi's  me£od  is  said  to  giye  yery  excellent  results. 

Pieces  of  cerebelliim  or  medulla  from  1  to  1^  cm.  in  size  are 
hardened  in  a  2  per  cent,  bichromate  of  potash  solation.  The  stoength 
of  this  may  afterwards  be  increased  to  3  per  cent.  Six  or  eight  days 
suffice  (but  it  is  better  to  wait  twenty  to  thirty  days)  to  obtain  the 
necessary  hardness,  the  bichromate  solution  being  frequently  changed. 
The  pieces  are  then  placed  in  0*5  or  0*25  to  1  per  cent  solution  of 
perchloride  of  mercury,  wherein  they  may  remain  for  at  least  two 
months. 

The  author  further  describes  successive  staining  with  potassium 
bichromate  or  ammonium  bichromate  and  0*75  per  cent,  silyer  nitrate 
solution,  or  with  a  mixture  of  8  parts  2-2*5  per  cent  bichromate,  and 
2  parts  1  per  cent,  hyperosmic  acid. 

Bizsosero's  Picrocarmine.f — Dr.  O.  Martinotti  desires  to  correct 
the  words  in  the  original  notice  1  (heated  in  a  water-bath)  ''  until  one 
no  longer  perceiyes  eyen  the  slightest  ammoniacal  odour,"  for  **  until  a 
slight  but  evident  ammoniacal  ^our  is  perceived." 

Methyl-blue.§ — ^Dr.  P.  Ehrlich,  in  order  to  determine  the  re- 
ceptivity of  animal  tissue  for  oxygen,  injected  into  the  veins  of 
rabbits  large  quantities  of  a  dilute  solution  of  methyl-blue,  and 
found  that  as  with  alizarin,  the  majority  of  the  organs  showed  more 
or  less  strong  primary  staining,  while  in  some,  such  as  the  liver  and 
lungs,  the  pigment  became  changed  by  oxidation  to  white.  Methyl- 
blue  takes  a  place  about  half-way  between ;  alizarin  and  indophenol 
being  more  easily  reducible  than  the  latter,  and  with  rather  more 
difficulty  than  the  former.  Post-mortem  reduction  takes  place  extra- 
ordinarily quickly,  perhaps  as  rapidly  as  with  indophenol,  and  it  is 
therefore  advisable  to  inspect  the  organs  as  soon  as  possible,  even 
while  the  animal  is  alive. 

Anilin-blue-black.!! — ^Dr.  G.  Jelgersma  in  defending  anilin-blue- 
black  from  the  attacks  recently  made  upon  it,  recommends  the 
English-made  dye,  from  which  ho  has  always  obtained  most  satisfactory 
results. 

1.  The  preparations  are  permanent;  specimens  exposed  to  full 
daylight  for  over  a  year  have  not  deteriorated. 

2.  Anilin-blue-black  is  specially  adapted  for  nervous  tissue,  axis^ 
cylinders,  ganglion-cells  and  their  processes.  In  preparations  of  the 
cortex  cerebri  et  cerebelli,  Purkinje's  cells,  with  their  processes,  are 
seen  branching  as  far  as  the  periphery.  Pathological  changes  in  the 
ganglion-cells  are  most  easily  observed  in  this  stain.  The  axis- 
cylinders  become  dark-blue  and  easiest  recognized  in  vertical  section, 
although  in  oblique  and  parallel  directions  they  are  very  dear. 

*  Of.  Yirchow  and  Hirach's  Jahresber.  Anat.  u.  PhydoL  for  1885  (1886)  p.  38. 
t  Zeitschr.  f.  Wiss.  Mikr.,  iii.  (1886)  p.  57. 

X  Ibid.,  11.  (1885)  p.  539.    See  this  Journal,  ante,  p.  350,  where  the  words  are, 
**  until  every  trace  of  ammonia  has  disappeared." 
§  Centralbl.  f.  d.  Med.  Wiss.,  1885,  pp.  113-7. 
II  Zeitschr.  f.  Wiss.  Mikr.,  iii.  (1886)  pp.  39-40. 
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Gknglion-cells  beoome  bright  blue ;  the  nuclei  and  nucleoli  dark  blue, 
the  processes  as  well  as  the  cell-body  being  stained. 

3.  Anilin-blue-black  is  of  no  value  for  connectiye  tissue  and  the 
neuroglia ;  for  these  the  author  uses  alam-cochineal,  hadmatoxylin,  or 
the  Bottcher-Hermann  anilin  dye  method. 

4.  The  staining  solutions  are  very  simple.  The  author  uses  three 
watery  solutions,  1  in  100,  1  in  800,  and  1  in  2000,  which  stain  in 
four,  five,  and  twelye  hours  respectively.  Then  alcohol,  oil,  and 
balsam. 

5.  Anilin-blue-black  tires  the  eyes  much  less  than  carmine,  an 
advantage  not  to  be  undervalued  when  a  large  number  of  serial 
sections  are  to  be  compared. 

Anilin-green. — ^Dr.  P.  Schiefferdecker's  first  communication  *  on 
this  subject  was  to  the  effect  that  solutions  of  anilin-green  undergo  a 
certain  change  of  composition  from  exposure  to  light,  in  virtue  of 
which  alteration  they  acquire  a  peculiar  susceptibility  for  staining 
gland-tissue.  This  peculiar  change  cannot  be  effected  in  any  other 
way  than  by  age  and  exposure  to  light ;  the  addition  of  alkalies  or 
acids,  the  aid  of  gentle  heat  and  various  degrees  of  concentration, 
make  no  difference  in  the  capacity  of  a  fresh  solution. 

Since  the  first  communication,  the  author  has  made  experiments,f 
in  order  to  obtain  a  record  of  the  time  the  blackish-green  reaction 
takes  to  develope.  In  twelve  months  a  solution  of  anilin-green  gave 
results  which  were  about  half-way  between  those  of  the  seven-year  old 
solution,  and  of  the  solution  freshly  made.  Iodine-green,  malachite- 
green,  emerald-green,  and  several  methyl-greens,  were  used  in  the 
course  of  the  author's  investigations  on  the  salivary  glands.  But 
one  methyl-green,  prepared  by  the  Stuttgart  Anilin-Soda-Fabrik,  and 
designated  00,  produced  in  fresh  solution  results  very  similar  to 
those  from  the  old  solutions.  The  author  thinks  the  blackish-green 
reaction  of  anilin-green  to  be  quite  specific  and  of  great  value. 

Anilin-greens  may  be  mixed  with  eosin,  so  as  to  stain  a  preparation 
red  and  green  simultaneously.  The  double  stain  is  made  by  allowing 
some  alcoholic  eosin  solution  to  dry  up  in  a  watchglass  and  then  to 
add  the  anilin-green  solution.  By  this  method  so  much  eosin  is  taken 
up  as  is  necessary  to  combine  with  the  anilin-green  for  the  production 
of  a  double  stain.     Methyl-green  0  0  gives  similar  good  results. 

Modification  of  the  Formula  for  Alum-Carmine.  {—Dr.  Pisenti 
recommends  the  following  modification  of  the  formula  for  the  alum 
carmine  first  introduced  by  Grenacher.  In  100  com.  of  a  hot  satu- 
rated watery  solution  of  alum  (100  parts  boiling  water  dissolve  133 
parts  crystallized  alum)  1  *  5  to  2  grm.  carmine  are  allowed  to  boil  for 
a  few  minutes ;  2  grm.  of  sulphate  of  soda  are  then  added.  This  dis- 
solves the  small  residue  of  carmine  which  the  alum  solution  has  left 
undissolved.  It  is  then  boiled  again  for  five  minutes  and  filtered 
while  hot    The  fiuid  is  then  allowed  to  cool,  and  as  a  considerable 

♦  Zeitaohr.  f.  Wiss.  Mikr.,  u.  (1885)  pp.  51-3.  f  Ibid.,  iii.  (1886)  pp.  41-.S. 

X  Gazzetta  degli  Ospltali,  1885,  No.  24.  Gf.  Zeitscbr.  f.  Wiss.  Mikr.,  ii. 
(1885)  p.  376. 

Ser.  2.— Vol.  VI.  3  N 


Digitized  by 


Google 


898  SUMMARY   OF   CT7BRBNT  BE8BAB0HE8  RELATINa  TO 

quantity  of  alum  crystals  fall  down,  it  is  advisable  to  decant  the  sola- 
tion  and  preserve  in  another  bottle. 

According  to  the  author,  this  carmine  stains  microscopical  sections 
in  a  few  minutes,  and  the  nuclei  stand  out  quite  conspicuously  against 
the  prettily  stained  protoplasm.  It  may  also  be  used  for  staining  en 
mcuae  preparations  for  parafi&n  imbedding.  Staining  en  hloc  usually 
takes  from  12  to  24  hours,  although  the  size  of  the  preparation  and 
its  histological  construction  modify  these  limits  considerably.  This 
carmine  is  said  to  possess  the  advantage  of  keeping  for  a  long  time 
without  growing  mouldy. 

Weigert*B  Hsmatoxylin  Stain.* — ^Dr.  M.  Flesch,  with  the  co- 
operation of  Dr.  Berliner  Blau,  has  succeeded  in  reducing  the  expense 
of  the  Weigert  process  by  regenerating  the  once  used  staining  solu- 
tion. This  is  effected  by  addmg  5  to  10  cm.  baryta  water  to  about 
200  ccm.  of  the  used  solution.  The  mixture  having  been  shaken  up 
several  times  is  allowed  to  stand  for  24  hours.  Carbonic  acid  gas, 
made  with  hydrochloric  acid  and  marble,  is  then  packed  through  and 
after  24  hours  is  filtered.  Stainings  obtained  from  this  filtered  solu- 
tion cannot  be  distinguished  from  those  obtained  with  the  originaL 
An  attempt  was  made  to  recover  the  pure  dye,  but  this  quite  failed. 

With  regard  to  the  copper  modification,f  the  author  now  lays  the 
separate  sections  on  ceUulose  paper,  whereon  they  are  placed  in  the 
copper  solution;  from  this  they  are  transferred  to  a  70  per  cent, 
spirit,  and  thence  to  the  stain. 

Dr.  Flesch  gives  the  preference  to  the  copper  acetate  solution  over 
his  own  chromic  acid  modification  }  for  fine  nerve-fibres,  but  for 
nerve-oells,  especially  in  peripheral  ganglia,  he  has  entirely  given  up 
the  copper  for  chromic  acid  solution.  The  medulla  of  central  and 
peripheral  nerves  is  also  much  better  demonstrated  by  the  latter  solu- 
tion. Where  deep  staining  is  required  he  advises  the  use  of  the  incu- 
bator, and  instead  of  ordinary  watchglasses,  nests  of  glasses  will  be 
found  more  handy.  For  clearing  up,  he  continues  to  find  kreasote  to 
possess  advantages  over  other  clarifiers. 

Staining  in  toto  the  Central  Nervous  System  with  Weijg^rt's 
H8Dmatozvlin.§— Dr.  C.  E.  Beever  first  hardens  the  preparation  in 
methylated  spirit,  and  then  for  one  to  four  weeks  in  3  per  cent 
potassium  bichromate.  He  then  changes  to  methylated  spirit  again, 
for  one  or  two  days,  and  next  treats  with  hasmatoxylin  for  four  &ys, 
raising  the  temperature  every  day  for  three  or  four  hours  to  40°- 
50*^  C.  The  hasmatoxylin  solution  was  twice  as  strong  as  that  used 
by  Weigert  (200  parts  absolute  alcohol,  2  parts  hsDmatoxylin,  and  130 
parts  water).  The  pieces,  having  been  wadied,  were  transferred  to  a 
solution  of  potassium  ferridcyanide,  2*5  parts ;  borax,  2  parts ;  water, 
100  parts.  The  solution  was  changed  until  the  browning  disappeared, 
the  pieces  then  were  treated  with  water,  methylated  spirit,  absolute 
alcohol,  clove  oil,  and  turpentine  oil,  imbedded  in  paraffin,  freed 
from  paraffin  with  xylol,  and  mounted  in  Canada  balsam. 

•  Zeitfiohr,  f.  Wias.  Mikr.,  iii.  (1886)  pp.  50-1. 

t  See  this  Journal,  ante,  p.  710.     J  Ibid.,  p.  709.      §  Brain,  1886,  pp.  227-42. 
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Hew  Method  of  Double-staining.* — Dr.  A.  Garbini  uses  two  diffor- 
ent  solutions  :^1)  Watery  solution  of  anilin  blue,  1  gnu. ;  aq.  dest.,  100 
c.cm. ;  abs.  alcohol,  1-2  com.  (2)  Safranin,  0*5  grm. ;  dist.  water, 
100  couL ;  abs.  alcohol,  50  ccm.  The  sections,  either  free  or  fixed  by 
Mayer's  method  to  the  slide,  are  immersed  from  one  to  four  minutes 
in  Uie  first  solution,  then  washed  in  water,  and  then  laid  in  a  1  per 
cent  solution  of  ammonia  until  almost  all  the  colour  has  disappeared. 
The  sections  are  next  placed  for  five  to  ten  minutes  in  a  0*  5  per  cent 
solution  of  hydrochloric  acid,  are  then  again  washed  in  a  large  quan- 
tity of  water,  and  are  finally  placed  for  four  or  five  minutes  in  the 
second  solution,  from  which  they  are  transferred  directly  to  absolute 
alcohol.  Here  the  sections  lose  their  violet  colour  to  assume  a  sap- 
phire  blue  hue.  They  are  then  passed  through  oil  of  cloves,  xylol, 
and  mounted  in  xylol  balsam. 

According  to  Uie  author  this  method  offers  the  following  advan- 
tages : — It  may  be  used  for  any  animal  or  vegetable  tissue,  imparting 
to  the  individual  elements  their  characteristic  staining,  and  even  to 
the  different  cells  of  an  organ  (delomorphous  and  adelomorphous 
cells,  salivary  and  mucous  cells),  the  protoplasm  staining  in  various 
colours. 

Merkel's  Double  Stain  with  Indigo  and  Carminct— For  this 
safe  and  excellent  stain  Dr.  M.  Flesch  uses  material  hardened  in 
chromic  acid  or  Muller's  fluid,  followed  by  immersion  in  alcohol. 
The  alcohol  treatment  is  proceeded  with  without  previous  washing 
in  the  dark ;  much  time  is  thereby  saved,  and  the  preparation  in  no 
way  loses  any  staining  susceptibility.  This  procedure  is  especially 
recommended  for  nervous  tissue,  as  the  brown  coloration,  which  is 
regarded  by  Weigert  as  indispensable  for  the  success  of  his  stain, 
never  fails.  The  alcohol  can  be  filtered  and  used  over  again,  so  that 
the  cost  is  not  very  great.  The  author  has  usually  expenmented  on 
objects  imbedded  in  celloidin,  but  paraffin  preparations  previously 
saturated  with  turpentine  or  chloroform  take  on  the  stain.  Unfor- 
tunately the  celloidin  is  stained  along  with  the  preparation;  the 
colour,  however,  with  great  care  and  prolonged  washing  gradually 
becomes  so  pale,  that  this  disadvantage  need  scarcely  be  considered. 

The  dye  is  a  mixture  of  the  solutions  of  carmine  (carmine  2, 
borax  8,  H^O  130)  and  indigo  carmine  (indigo-carmine  and  borax 
each  8,  water  130)  in  equal  parts.  This  mixture  can  be  kept  for  a 
week :  if  kept  longer,  a  precipitate  forms,  and  the  carmine  acquires 
the  disadvantage  of  staining  too  deeply. 

The  staining  requires  a  much  longer  time  than  Bayerl  stated. 
Textures  should  be  left  at  least  twenty-four  hours  in  the  solution  at 
ordinary  temperatures ;  one  to  two  hours  in  an  incubator.  The  author 
much  prefers  the  former.  After  staining,  the  superfluous  pigment  is 
extracted  by  immersion  for  half  an  hour  in  a  saturated  solution  of 
oxalic  acid.  It  is  always  possible  to  render  the  water  more  blue  or 
more  red,  according  as  the  staining  or  extraction  time  are  varied. 

•  Zool.  Anzeig,  ix.  (1886)  pp.  26-9. 

t  Zeitschr.  f.  Wise.  Mikr.,  ii.  (1885)  pp.  349-52. 
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Preparations  may  be  mounted  in  glycerin  or  in  balsam,  and  are  Tery 
permanent.  The  author  has  exposed  objects  frequently  to  the  light 
in  the  course  of  the  year,  and  has  not  noticed  any  loss  of  colour. 

This  method  is  especially  suitable  for  nervous  tissue  and  for 
ossifying  cartilage,  and  may  also  be  recommended  for  the  examination 
of  glands  and  glandular  organs. 

Watney's  Double  Stain  with  Hsmatoxylin.* — Dr.  W.  Erause 
recently  reproduced  f  a  procedure  introduced  by  Watney  }  for  double 
staining  by  the  exclusive  use  of  hadmatoxylin.  This  is  effected  by 
successive  staining  with  a  strong  red  and  a  weak  blue  solution.  The 
difference  between  the  two  solutions  really  depends  on  the  quantity 
and  acidity  of  the  alum.  An  intense  blue  is  obtained  by  the  use  of 
freshly  prepared  dry  alum;  the  red  colour  appears  when  acid  has 
gradually  become  free  in  the  alum,  but  best  when  the  quantity  of  the 
alum  solution  is  less  than  three  times  the  quantity  of  the  wood-extract. 
Connective  tissue,  the  protoplasm  of  the  connective-tissue  corpuscles, 
and  the  walls  of  vessels  are  stained  red.  Mucus,  almost  all  nudd, 
and  lymph  corpuscles,  are  stained  blue. 

A  communication  from  Prof.  Langhans  to  Dr.  M.  Flesch  shows 
that  this  double  stain  takes  place  more  simply  if  Delafield's  haema- 
toxylin  be  used  in  the  ordinary  way,  and  the  preparations  when 
mounted  in  Canada  balsam  are  exposed  to  the  light  for  a  long  time. 
Preparations  mounted  in  glycerin  are  said  to  undergo  this  change. 

Silvering  Diatom8.§ — In  an  article  on  *<  Photography  in  Belgium," 
an  account  is  given  of  Dr.  H.  van  Heurck's  method  of  photographing 
Amphijpleura  peUucida  and  other  diatoms,  with  a  description  of  the 
apparatus  II  and  processes  employed.  The  method  of  silvering  the 
diatoms,  for  the  purpose  of  making  their  details  more  perceptible,  is 
also  described. 

The  cleansed  valves  scattered  over  a  disc  of  cover-glass  are 
silvered,  glass  and  all,  with  a  silvering  solution  consisting  of  nitrate 
of  silver  10  parts  dissolved  in  6*2  parts  of  strong  liquid  anmionia; 
after  solution,  50  parts  of  distilled  water  are  added,  and  the 
liquid  is  filtered;  after  filtration  800  parts  of  distilled  water  are 
added ;  this  forms  solution  A.  Solution  B  consists  of  2  *  25  parts  of 
tartaric  acid  previously  exposed  for  a  long  time  to  sunlight ;  the  acid 
is  then  dissolved  in  8*5  parts  of  water.  These  solution^  are  mixed, 
drop  by  drop,  with  violent  shaking,  and  after  sufficient  of  B  has  been 
added  to  A  to  tend  to  produce  a  permanent  precipitate,  the  silvering 
solution  is  made.  The  pieces  of  glass  and  diatoms  to  be  silvered  are 
placed  upon  the  flat  cover  of  a  vessel  containing  boiling  water,  which 
water  is  kept  at  that  temperature  during  the  silvering  operation, 

♦  Zeitflchr.  f.  Wise.  Mikr.,  IL  (1885)  p.  353. 

t  Interaat.  Zeitschr.  Auat  u.  Histol.,  i.  (1884)  p.  154.    Infroy  p.  906. 

X  PhU.  Tmns.,  iii.  (1882)  p.  1075. 

§  Engl.  Meoh..  xlii.  (1886)  pp.  548-9,  from  Brit  Journ.  of  Photography. 

II  Bwan  incanaescent  electric  lamp ;  Wenham's  radial  arm  Microscope,  and 
Nachet's  large  inverted  Mioioeoope  with  sUvered  minor  (principally) ;  Zeiss's 
ohjectiTes ;  Poweirs  oil  condenser. 
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which  lasts  for  thirty  minutes ;  some  fresh  silvering  solntion  is  then 
applied  and  allowed  to  act  at  the  same  temperature  for  another  thirty 
minutes ;  by  this  means  a  somewhat  thick  coating  is  given. 

Smith's  new  High-refiractive  Media.* — Prof.  H.  L.  Smith  writes 
as  follows : — 

"  The  results  of  experiments  made  subsequently  to  the  discovery 
of  the  boro-glyceride  and  antimony  bromide  medium,  described  in  a 
preceding  paper,!  ^'^  ^^  importance,  and  demand  a  brief  notice. 
The  antimony  compound  works  very  pleasantly,  and  still  appears  to 
be  the  best  when  high  refractive  power  is  required ;  but  unless  all 
excess  is  completely  removed  from  outside  the  cover,  it  stains  the 
protecting  ring.  The  litharge  and  gold  size  ring  and  the  zinc  white 
ring  are  merely  darkened ;  but  the  black  asphalte  ring  is  softened. 
Thoroughly  cleaning  ofif  the  excess  around  the  cover  remedies  this 
diflaculty. 

The  chief  improvement  I  would  make  in  the  formula  given,  I  now 
think,  is  the  substituting  of  stannous  chloride  for  antimony  bromide, 
and  of  arsenious  acid  for  boraoic  acid. 

I  find  that  a  compound  of  stannous  chloride,  arsenious  acid,  and 
glycerin  is  so  very  slightly  deliquescent,  that  the  mounts  may  be  left 
for  weeks  without  cleaning  ofif  the  excess,  and  that  very  little  if  any 
softening  of  the  material  ensues.  The  mounts  are  easily  cleaned,  as 
the  cover  is  very  firmly  attached. 

The  medium  is  not  so  liable  to  turn  when  heat  is  applied,  as  when 
boro-glyceride  or  gelatin  and  glycerin  are  used ;  the  latter,  indeed, 
for  that  reason,  is  quite  objectionable.  The  refractive  power  of  the 
mixture  is  not  quite  so  high  as  when  antimony  bromide  is  em- 
ployed ;  but  the  refractive  power  is  quite  high  enough  for  anything 
except  the^  most  hyaline  tests ;  and  as  a  little  excess  of  material 
outside  the  cover  does  not  discolour  the  ring,  and  does  not  seem  to 
alter  by  quite  long  standing  without  a  ring,  I  now  prefer  this 
compound. 

This  medium  is  prepared  as  follows: — Weigh  out  6  parts  of 
stannous  chloride,  and  2  to  2^  parts  of  pure  arsenious  acid.  Melt 
the  stannous  chloride  in  a  test-tube,  and  boil  it  for  a  little  while ; 
add  while  hot  an  amount  of  glycerin  equal  to  the  bulk  of  the  melted 
stannous  chloride,  not  more ;  heat  and  shake  until  it  forms  a  perfectly 
clear  solution.  Add  now,  little  by  little,  the  arsenious  acid,  con- 
stantly shaking  and  heating  until  all  is  dissolved.  This  mixture 
when  cold  should  be  very  viscid. 

In  making  a  preparation  with  this  medium,  at  first,  on  heating, 
a  great  number  of  smidl  bubbles  may  appear  under  the  cover.  A  little 
more  heating  enlarges  these  to  steam-bubbles  ;  then,  by  allowing  the 
slide  to  cool  a  litUe,  the  cover  will  settle  down,  and  most  of  the 
bubbles  will  disappear ;  but  if  any  are  still  present,  another  applica- 
tion of  the  heat  of  a  small  flame  under  the  slide  at  the  edge  of  the 
cover,  where  the  bubbles  are  most  abundant,  will  remove  them. 

♦  Jouro.  New  York  Micr.  Soc.,  ii.  (1886)  pp.  75-7. 
t  Soe  this  Journal,  antCj  p.  356. 
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Towards  the  completion  of  the  preparation,  the  slide  may  be  inverted, 
if  necessary,  and  the  small  flame  allowed  to  play  directly  on  the  edge 
of  the  cover;  thus,  careful  treatment  will  dispose  of  all  babbles. 
When  cold,  the  excess  is  easily  removed  with  a  moistened  roll  of 
tissue  paper;  and  finally,  after  the  cleansing,  the  slide  should  be 
warmed  just  sufficiently  to  expel  any  moisture  that  may  have  found 
its  way  under  the  cover.  If,  after  ihe  ring  is  applied,  and  the  pre- 
paration otherwise  completed,  any  metallic  stain  should  show  on  the 
cover  or  slide,  it  can  be  removed  with  a  roll  of  tissue  paper  moistened 
with  hydrochloric  acid. 

The  arsenious  acid  also  makes  an  excellent  compound  with  the 
antimony  bromide ;  and  the  highest-refractive-power  white  medium 
that  I  have  yet  seen  is  made  as  follows : — Melt  antimony  bromide 
and  add  to  it  while  hot  half  its  bulk  of  glycerin  ;  in  this  put  arsenious 
acid,  little  by  little,  shaking  and  heating  at  the  same  time,  until  by 
its  solution  the  bulk  is  increased  tbree^fourths  of  one  part,  so  that 
the  final  mixture  will  be :  antimony  bromide  2  parts,  glycerin  1  part, 
arsenious  acid  3/4  part,  all  in  bulk.  This  compound  is  solid,  or  very 
nearly  so,  when  cold,  and  will  require  slight  warming  to  take  out  a 
drop  on  the  dipping -rod.  It  does  not  soften  much,  if  at  all,  on 
exposure,  and  its  refractive  index  is  well  on  towards  2.  The  mounts 
made  with  this  material  are  very  satisfactory. 

Finally,  I  think  that  the  yellow  medium,  the  compound  of 
'  realgar '  and  bromide  of  arsenic,  can  be  made  permanent  and  easy 
to  use  by  the  addition  of  a  small  excess  of  sulphur.  The  realgar  is 
broken  up  and  dissolved  by  the  aid  of  heat,  in  the  bromide  of  arsenic. 
The  solution  is  evaporated  until,  when  cold,  it  becomes  so  viscid  as 
to  fiow  with  difficulty ;  enough  sulphur  is  now  added  to  increase  its 
bulk  about  one-sixth  (I  have  not  been  able  to  determine  the  exact 
proportions  yet),  and  thoroughly  dissolved ;  it  becomes  now  somewhat 
more  limpid,  and  is  used  as  one  would  use  balsam.  It  requires  a  very 
light  heat  to  boil,  so  the  slide  must  be  heated  cautiously ;  but  there 
is  no  difficulty  in  boiling,  and  this  should  be  continued  for  a  little 
while,  when  the  cover  will  settle  down  entirely  free  from  bubbles, 
and,  if  the  user  is  careful  not  to  slide  it,  may  be  gently  pressed  down. 
When  cold,  the  deep  colour  will  disappear  and  the  cover  will  be  very 
firmly  fixed.  To  use  this  medium,  the  best  polished  slides  must  be 
obtained,  as  all  the  pits  and  scratches  of  ordinary  slides  show  up  very 
disagreeably.  The  cover  also  must  be  well  cleaned.  I  have  pre- 
parations which  were  made  with  this  material  more  than  three  months 
ago,  that  show  no  symptoms  of  change. 

Too  much  sulphur,  however,  will,  in  time,  crystallize.  I  cannot 
now  state  what  proportions  can  be  safely  used,  but  the  amount  named 
above,  thus  far  appears  within  limits." 

At  the  meeting  of  the  Microscopical  Section  of  the  Boyal  Society 
of  New  South  Wales  on  June  2nd,*  specimens  of  Amphipleura 
pelluctda  were  exhibited  mounted  in  piperine,  picric  acid,  chlorides  of 
tin  and   thallium  and   sulphur  in  combination  with  disulphide  of 

*  Cf.  Nature,  xxxiv.  (1886)  p.  355. 
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arsenic.  ^*  These  slides  were  exhaustiyely  tested  against  the  American 
methods,  yiz.  Dr.  Chase's  metallic  silrer  and  realgar,  also  Prof. 
Smith's  specimen  slide.  .  .  .  The  slide  of  Dr.  Morris's  sulphur  and 
arsenic  combination  gave  the  best  results." 

Wax  for  Cells.* — Mr.  C.  M.  Yorce  recently  found  that  while  a 
considerable  number  of  cells  in  his  collection  had  gone  wrong,  not  one 
of  the  wax  cells  or  wax-bottomed  cnrtain  ring  cells  (described  Amer. 
Mon.  Micr.  Journ.,  i.  (1880)  p.  208)  was  found  loose. 

Acting  on  the  hint  gatnered  from  the  durability  of  the  wax  cell 
mounts  the  damaged  slides  were  repaired  in  the  following  manner :  — 
The  Atwood  colls,  and  other  loose  cells  having  their  covers  still 
attached,  were  cleaned  of  the  old  cement  and  the  slip  cleaned  anew, 
and  placing  the  cell  on  a  sheet  of  coloured  wax,  it  was  cut  round  with 
a  penknife,  and,  with  the  disc  of  wax  adhering,  transferred  to  the  slip 
and  centered  on  the  turntable,  and  slightly  pressed  to  fix  it  in  place. 
The  slip  was  then  placed  on  the  warming  table  and  gently  heated  till 
the  wax  slowly  melted,  when  the  excess  exuded  as  a  coloured  ring 
around  the  cell.  The  slide  was  then  returned  td  the  turntable,  and  a 
ring  of  transparent  cement  spun  around  it  over  the  wax.  Qold  size, 
Bell's  cement,  liquid  marine  glue,  Brown's  rubber  cement,  or  Folsom's 
finishing  cement,  are  all  good  for  this  purpose,  and  when  dry  the 
slide  is  complete. 

In  the  case  of  loose  covers,  the  top  of  the  cell  was  cleaned  of 
cement  by  means  of  knife  and  turntable,  a  cover  was  selected  or  cut 
of  a  size  slightly  smaller  than  the  outer  diameter  of  the  cell,  and 
placed  on  the  cell ;  warm  (not  melted)  wax  was  then  filled  into  the 
space  between  cover  and  outer  edge  of  cell  by  means  of  a  knife-blade, 
and  finally  smoothed  by  the  same  means  on  the  turntable.  Finishing 
cement  was  then  applied  over  the  wax  from  inner  edge  of  cell  down 
to  and  upon  the  slide,  and  the  mount  was  complete. 

Mr.  Vorce  also  writes,  "  My  own  experience  leads  me  to  conclude 
that  the  condemnation  of  wax  cells  and  the  use  of  wax  on  account 
of  the  sweating  so  common  when  it  is  used  was  premature.  A  wax 
cell  with  a  covering  layer  of  cement,  if  used  when  freshly  made,  will 
frequently  sweat;  but  if  well  seasoned  will  scarcely  ever  sweat, 
according  to  my  experience.  The  wax  appears  to  soften  some 
cements,  probably  because  they  contain  some  solvent  of  the  wax,  and 
these  will  sweat  no  matter  how  old,  unless  years  be  allowed  for 
seasoning;  hence,  cements  containing  turpentine  or  oil  should  not 
be  used  for  covering  wax  cells ;  but  benzole  being  so  volatile  will 
wholly  leave  the  wax  in  a  few  weeks,  hence,  as  well  as  on  account  of 
its  colour,  I  generally  employ  Brunswick  black. 

"  The  cells  made  as  advocated  in  the  article  referred  to  have  this 
advantage,  that  the  slide  may  be  left  (and  freely  used)  with  no  other 
cement  than  the  primary  wax  filling  around  the  edge  of  cover  for 
months  or  years,  until  it  is  seen  whether  any  sweating  will  occur.  If 
it  does  occur,  by  placing  the  slide  on  a  turntable  the  wax  filling  can 
be  instantly  turned  out  with  a  sharp-pointed  knife -blade,  the  cover 

♦  Amer.  Mon.  Micr.  Journ.,  vii.  (1886)  pp.  123-4. 
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freed,  object  remoyed,  and  cell  recoated,  or  the  cover  simply  cleaned 
and  replaced  as  before  in  a  minnte  or  two,  and  thus  objects  too  hastily 
mounted  may  be  remounted  or  recovered  with  the  least  loss  of  time, 
which  cannot  be  done  so  well  or  so  quickly  where  covers  have  been 
cemented  down  with  any  of  the  cements  ordinarily  used." 

Mr.  B.  Hitchcock  has  found,  however,  that  since  he  has  been  in 
Washington  a  great  change  has  taken  place  in  his  slides,  and  that  the 
covers  are  now  quite  generally  coated  with  the  deposit  complained  of. 
It  should  be  remembered  that  in  this  case  the  mounts  remained  in  a 
perfect  condition  certainly  four  or  five  years,  and  then  the  change 
took  place. 

The  MicroBoope  in  Mineralogy."^ — Prof.  J.  W.  Judd  writes  as 
follows : — 

The  recognition  of  certain  characters  in  th^  rock-forming  minerals 
as  being  original  and  essential,  and  the  distinction  of  such  from  other 
characters  which  are  secondary  and  accidental,  is  of  the  highest 
importance  to  the  petrographer  and  geologist,  and  not  less  so  to  the 
mineralogist.  Bightly  studied,  these  minerals  are  capable  of  furnish- 
ing the  geologist  with  evidence  not  only  concerning  the  mode  of 
origin  of  the  rocks  of  which  they  form  a  part,  but  also  of  the  changes 
which  they  have  undergone  since  their  first  formation.  The  study  of 
the  minerals  included  in  the  crystalline  rocks  is  not  less  important 
than  that  of  fossils  in  the  sedimentary  rocks.  And  to  the  minera- 
logist the  study  of  the  secondary  characters  of  minerals,  and  of  the 
causes  which  have  produced  them,  is  equally  necessary.  Eesearches 
of  this  kind,  indeed,  can  scarcely  fail  in  the  end  to  reduce  many  so- 
called  mineral  species  to  the  rank  of  accidental,  though  still  highly 
interesting  varieties. 

But  of  still  greater  importance  is  the  recognition  of  the  fact  that 
the  investigation  by  the  aid  of  the  Microscope  of  the  processes  by 
which  minerals  have  acquired  their  several  characters,  and  the  conse- 
quent tracing  of  the  evolution  of  mineral  species  and  varieties,  is 
calculated  to  raise  mineralogy  from  its  present  rank  as  a  merely 
classificatory  science,  to  infuse  it  with  new  life,  to  open  out  to  it  new 
realms  of  research,  and  to  invest  it  with  a  higher  importance  than  is 
at  present  accorded  to  it  in  the  family  of  sciences. 

Amphipleura  pellueida  in  varionB  mounting  media.    ISupra,  p.  902.] 

Nature,  XXIV.  (1886)  p.  355  (Proceedings  of 

R.  Soc.  N.  8.  Wales,  June  2nd,  1886.) 

Bachmann,  E.— MiloroclLemische  Beaetionen  anf  FleolLtenstoffe  als  Httlfsmittel 

ram  Bestimmen  von  FleclLten.    (Mioro-chemical  reactions  of  Lichen-substance 

as  an  aid  to  the  determination  of  the  Lichens  )    IPostJ] 

Zeitschr,/.  Wiss.  Mikr^  Ul,  (1886)  pp.  216-9. 
[Beck,  J.  D.] — Kew  Methods  and  Mailing-boxes. 

[**  This  method  of  donble-stainin^  vegetable  sections  consists  in  employing 
such  means  whereby  it  is  possible  after  staining  to  dehydrate  the  sections 
in  absolute  alcohol  without  having  the  colour  in  the  least  removed  by  the 
alcohol.    Mr.  Beck  *  does  not  feel  able  to  give  the  process  to  the  public, 


♦  Quart.  Journ.  Geol.  Soc,  xli.  (1885)  p.  411. 
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l>ut  will  sell  the  same  to  prirate  parties,  inclading  one  slide,  for  75  cents.' " 
Tbe  box  consists  of  a  block  of  wood  the  length  of  a  slide  and  any  width 
desired.  Grooves  are  sawn  lengthwise  nearly  through  the  block  for  the 
reception  of  the  slides.  A  semiciroalar  or  U-shaped  groove  is  cut 
through  the  centre  of  the  block  transversely  to  the  grooves  above-men- 
tioned. It  leaves  a  clear  place  for  the  mount  on  the  slide.  The  box  is 
easily  made,  and  its  oost  is  nominal.] 

The  Microscope^  VL  (1886)  pp.  177-a 
Beokbb,  a. — Nenening  an  Mikrotomen.    (Improvement  in  microtomes.) 
[f^tisne  as  supra,  p.  884.] 

German  patent,  No.  34,683,  20th  September,  1885. 
See  Zeitschr,  /.  Instrummdenk,,  YI.  (1886)  pp.  218-9  (2  figs.). 
„        „      See  also  Huber,  K. 
Bend  A,  O.—Ueber  eine  none  Farbameihode  dei  Oentralnenrenrntemi,  und 
Theoretisehet  flber  HmmatoxylinfiirbimgiL    (On  a  new  method  of  staining 
the  central  nervous  system,  and  theoretical  remarks  on  h»matoxylin  stain- 
ing.) 

[Original  of  anU,  p.  728.    Post^ 

Arc/i.  /.  Anat,  u,  Physiol.— Physiol,  Ahtheil,,  1886,  pp.  662-4. 

Bbnsoke,  F.— Anleitung  lur  mikroskopisolieii  Untanuehimg  der  Kraftftitter- 

mittel  auf  Verfiilsohiuigen  und  Vemnreinigungen.  Fur  die  Fraxis  bearbeitet 

(Guide  to  the  microscopical  investigation  of  adulterations  and  impurities  of 

oil,  flour,  bran,  &C.).    iPosi.']  vi  and  11 7j)p.,  44  figs.  (8vo,  Berlin,  1886). 

Bbaun,  M. — ^Znr  Behandlnng  der  Anthoioen.    (C5n  the  treatment  of  AnUiozoa.) 

[PofQ  Zool.  Anxeig,,  IX.  (1886)  pp.  458-9. 

Bbevoobt,  H.  L.— [IKieroieopieal  Examination  of  Cotton  Fibre.] 

Joum.  New  Tork  Micr.  Soc.,  II.  (1886)  p.  81  (2  figs.). 
B  B  0  0  K,  J.— Teebnisohe  NotiBen.    (Technical  Notes.) 

[Recommends  the  dorsal  spine  of  the  male  Triton  as  a  suitable  object  for 
demonstrating  cell  -  division. — Double  staining  of  tbe  pallial  wall  of 
Pulmonata  with  borax-carmine  and  hnmatoxylin ;  pigment  glands  red, 
mucous  glands  red,  epithelium,  muscle,  connective  tissue,  violet  of  various 
shades. — ^As  a  maceration  medium  for  the  iaolation  of  nervous  elements  of 
marine  molluscs;  bichromate  of  potash  in  10  per  cent  solution  and 
diluted  with  an  equal  volume  of  the  fiuid  from  the  somatic  cavity  of  the 
animal  (12  hours). 

Intemat,  Monatsschr.  /.  Anat.  u.  ffisM.,  I.  (1884)  p.  349. 
BrFFHAM,  T.  H.^CPreterving  Karine  Algss.] 

[Wash  well  in  sea-water  and  put  in  best  glycerin,  or,  os  in  the  case  of 
Polysiphonia  and  allied  species,  in  a  saturated  solution  of  common  salt, 
^ount  in  Deane's  gelatin.] 

Joam,  Quek.  Micr.  aub,  II.  (1886)  pp.  342-3. 

Castellarnau  y  de  Lleopart,  J,  M.  de, — Frooedte  ponr  Fexamen  micro- 

leopiqne  et  la  conseryation  des  animaux  k  la  station  loologiqne  de  Naj^. 

(Methods  for  the  microscopical  examination  and  preservation  of  animals  at 

the  Naples  Zoological  Station.)    (^Continued,) 

[Transl.  by  Dr.  J.  Felletan  of  the  second  part  of  the  report  noted  Vol.  V., 

1885,  p.  746.1 

Joum,  de  Microgr.,  X.  (1886)  p.  69-75, 178-84,  274-9,  368-72. 
Cole,  A.  0.— Studies  in  MieroseopiGal  Science.    Vol.  IV.    Noe.  1  and  2  (each 
4  pp.). 
Sect  I.  Botanical  Histology.     No.  1.    I.  The  Vegetable  Cell.    Plate  L 
Trans.  Sec  through  growing  point  of  Fig.  x  250.    No.  2.    IL  The  Cell- 
wall     Plate  IL 
Sect.  II.  Animal  Histology.    No.  1.    The  Mammalian  Testis.    Plate  I. 
Testicle  of  Oat.    Trans.  Section  x  200.    No.  2.    Spermatozoa  of  Yerte- 
brata.    Plate  II. 
Sect  ILL  Pathological  Histology.   Nos.  1  and  2.   Normal  Kidney.  Plate  I. 

Kidney.    Plate  1 1.  Congestion  of  Kidney. 
Sect  IV.  Popular  Histology.     Noe.  1  and  2.  The  Sea  Fans.     Plate  I. 
Spicula  of  Oonjonia  flabcllata  x  200.    Plate  II.  Spicula  of  Thyonc  pajnltosa 
X  250. 
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Dbbt,  J.— On  the  MioroBOopical  Stmftiire  of  the  BUtom  Valve. 
[Imbedding  media,  supra  p.  883.    See  also  post^ 

Joum.  Quek.  Micr.  Club,  II.  (1886)  pp.  808-18,  839-40. 
Ehrlich,  p.— Ear  Biologische   Yerwerthnng  dm   Methylenblau.     (Ou  the 
biological  value  of  methylen  blue.) 

IPost.']  CentrcUbl.  Med.  Whs^  1885,  pp.  113-7. 

n       „       Beitrage  m  Theorie  der  Bacillen-filrbnxig.  (Coiitributiuna  to  tho 

theory  of  staining  Bacilli.)  17  pp.  (8vo,  Berlin,  1886). 

Sternod,  A . — Guide  technique  du Laboratoire  d'Hiftologie normale  et  Elements 

d'Histologie  Gtoerale.    (Guide  to  the  technique  of  the  laboratory  of  normal 

histology  and  elements  of  general  histology.) 

viii.  and  246  pp.,  53  figs.  (8vo,  Geneve,  1886). 

Field,  A.  G. — ^Kiorosoopy  fa.  Medicine.       2'hj  Microsoope,  VI.  (1886)  pp.  145-9. 

F LEMMING,  W— Surrogate fOr  KnochenschliflEiB.  (Substitute for  bone-grindiiig.) 

[Supra,  p.  876.]  Zeitschr.  /.  Wiss,  Mikr.,  III.  (1886)  pp.  47-9. 

G  AGE,  S.  H. — The  Microscope  in  Jurisprudence. 

[**  While  an  entire  human  body  may  be  distinguijih^d  as  such  with  certainty, 
histological  knowledge  is  not,  in  my  op'ulon,  sufficiently  advanced  at  the 
present  day  to  enable  one  to  say  that  any  microecopical  structure  is 
absolutely  characteristic  of  and  peculiar  to  a  human  being."] 

Joum,  New  York  Micr.  Soc.^  II.  (1886)  p.  68, 
from  Notes  on  Histological  Methods. 
Gierke,  F.— Utaining  Tissues  in  Microscopy.    XI. 
[Transl.  from  Zeitschr.  f.  Wiss.  Mikr.} 

Amer.  Man.  Micr.  Joum.,  VII.  (1886)  p.  150-2. 
Giles,  G.  W.  M. — See  Bibliography  a. 

Haubhofer,  K. — Ueber  einige   mikroskopischrchemische  Beactionen.     (On 
some  niicro-chcmical  reactions.) 

[Tellurium.  Selenium.  Bismuth.  Sulphates  of  Bai-ium  and  Strontium. 
Sulphate  and  Chloride  of  Lead.] 

SB.  K.  BaytT,  Akad.  Wiss.  MUnchen,  1886,  pp.  70-83. 
Heinbicber,  £. — ^Verwendbarkeit  des  Sml  de  Javelle  sum  Kachwcds  kleinster 
Starkemengen.    (Ube  of  £au  de  Javelle  for  demonstrating  small  quantities  of 
starch.)    IJ'ost.] 

Zeitschr./.  Wiss.  Mikr.,  III.  (1886)  pp.  218-5. 
HeurcVs  (H.  van)  Method  of  Silyering  Diatoms.    [Supra,  p.  900] 

Engl.  Mech.,  XIII.  (1886)  pp.  548-9, 
from  B/it.  Jvum.  of  Phot. 
[Hitchcock,  B.]— Detection  of  Fats  in  Butter.    [Post. 2 

Amer.  Mon.  Micr.  Joum.,  VII.  (1886)  pp.  1S5-7. 

„  ,.       On  Mounting  certain  Diatoms.    [Post.']         Ibid.,  pp.  148-9. 

Hvber,  K.f  and  Becker,  A. — Die  Pathologisch-Histologischen  und  Baoterio- 

logischen  Untersuchungs-Methoden  mit  einer  Darstellung  der  wichligsten 

Bacterien.    (The    pathologico-histological,  and    bacteriological  metliods  of 

investigation,  with  figures  of  tho  mobt  important  Bacteria.) 

viii.  and  122  pp.,  13  figs.,  and  2  pis.  (8vo,  Leipzig,  1886). 
Koch,  J?.— Method  of  Staining  Tubercle  BadllL  Translated  by  B.  Pershjconcld.). 

Micr.  Bull.  {Queen's),  III.  (1886)  pp.  25-6, 
from  MT.  K.  Gesundheitsamte,  II. 
K B A  u  B  e,  W. — Untersuchungsmethoden.    (Mel hods  of  investigation.) 

[Bccomniends  a  10  per  cent,  aqueous  solution  of  chloral  hvdrate  for  the 
retina  instead  of  osmic  acid — 5  per  cent,  ammonium  molybdenate — Zinc 
cliloride  for  hardening;  brain  according  to  Raltoui — The  way  to  produce 
Watney's  red  and  blue  hematoxylin  stains,  and  the  d liferent  ways  in 
which  they  may  be  applied — Martinotti's  double  stain  with  hiematuxylin 
and  eoiiin — Weigerfa  method  with  ferridcyanide  of  potassium.] 

Intenpit.  Monatsschr.  f.  Anat.  u.  Histol,  I.  (1884)  pp.  152-7. 
List,  J.  H.— Beitrage  znr  Mikroskopischen  Technik.    II.  Zur  Yerwendung  der 
Javelle'schen  Lauge.     (Contribution  to  microsoopical  technique.    11.  On  the 
use  of  Eau  do  Javelle.)    [Pusf] 

Zeitschr.  f.  Wiss.  Mikr.,  III.  (1886)  p.  212. 
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L  0 NO,  J.  H. — On  the  Xioroteopic  Examination  of  Bntter.    [Post."] 

Bull,  Illinois  State  Micr,  Soc,,  May  14th,  1886,  5  pp.  and  1  pi. 
M  ANTON,  W.  P.— What  to  work  with. 

[**  It  is  often  a  matter  of  question  5vith  the  beginner,  what  objects  shall  be 
examined  with  the  Microscope.  The  answer,  roughly  speaking,  would  be, 
JSverything."'] 

The  Microscope,  VI.  (1886)  pp.  161-8. 
Mi  NOT,  G.  S.— A  Staining-Difh. 

[A  convenient  form  of  stainine-dish  has  hitherto  been  a  desideratum.  The 
new  dish  is  made  of  cleer  glass  with  polished  surfaces,  and  is  sufficiently 
deep  to  hold  a  considerable  quantity  of  fluid,  while  the  curves  inside  are 
such  that,  although  large  sections  lie  nearly  flat,  yet  when  little  fluid  is 
used  it  gathers  into  the  centre.  The  dishes,  owing  to  their  vertical  sides, 
are  reacUly  stacked,  while  the  bevel  is  wide  enough  for  a  label,  which  can 
be  easily  seen  both  when  the  dishes  are  stacked  and  as  they  are  set  upon 
the  table  singly.] 

Amer,  Natural.,  XX.  (1886)  pp.  675-6  (1  fig.). 
M I N  OT,  C.  S.— Notes  on  Histologloal  Teohniqne.    [Pas/.] 

Zeitschr.f,  Wiss,  Mikr.,  IH.  (1886)  pp.  173-8. 
M  0  L 1 8  c  H,  H.— Beriehtignng.    (A  correction.) 

[Dr.  A.  Ihl  (see  this  Journal,  Y.,  1885.  p.  897)  claimed  to  have  found  that 
in  addition  to  the  phlorglucin,  specially  made  by  Wiesner,  other  phenols 
stain  wood-fibre  in  a  charaotenstio  manner,  and  Dr.  Molibch  remarks  that 
Wiesner  in  1878  called  attention  to  the  fact] 

ZeiUchr.f.  Wiss,  Mikr.,  II.  (1885)  p.  859. 
MoRLAND,  H. — On  Diatom  Structure. 

[Contains  directions  for  making  very  thin  sections  of  **  Cemenstein,"  and 
separating  and  Isolating  the  diatom  sections.    See  also  postJ] 

Joum.  Quek.  Micr.  Club,  II.  (1886)  pp.  297-807,  338-9. 

NoBNBB,  C— Znr  Behandlnng  mikroskopiBoher  Praparate.    (On  the  treatment 

of  microscopical  preparations.) 

[Contains  a  variety  of  recommendations  for  hardening,  staining,  mounting, 

&c.,  including  a  description  and  figure  of  a  lifter  for  removing  sections 

from  various  fluids,  consisting  of  a  handle  terminated  at  each  end  by  a 

blade  of  German  silver ;  the  larger  of  tliese  blades  is  triangular,  and  the 

smaller  oblong  and  quadrangular.] 

Zeitschr.L  Wiss,  Mikr^  III.  (1886)  pp.  19-23  (1  fig.). 
Obbzut,  a.— Prof  Spina's  none  Farbnngs-methode  dor  Fatilnissorganismen 
nnd  ihre  Benehnng  in  den  Tnberkelbadllen.    (Prof.  Spina's  new  staining 
method  for  schizomycetes,  and  its  relation  to  tubercle  bacilli.)    IPost.] 

Deutsche  Med,  Woch,,  1885,  No.  12. 
FiNCSNET,  E.— Making  Cells. 

[Wax  cells  covered  with  King's  amber  cement  Brass  ring  cells  secured 
with  same  cement.] 

Amer,  Man.  Micr.  Jovm.,  VII.  (1886)  p.  162. 
[Queen,  J.  W.]— The  Whitney  Seetion-Instnunent  Improved.    IPost.'] 

Micr.  Bulletin  (Qi«?<?»»a),  IlL  (1886)  p.  80(1  fig.). 
M  „         Orip  Cement 

[Recommended  fi)r  fastening  the  Peirce  cells  to  glass  slides,  and  uniting 
glass  and  metal,  or  two  metal  surfaces,  wood,  &c.  Also  as  a  protective 
finish  for  slides  against  oil  used  for  immersion  objectives,  and  as  a  cell 
cement  in  cases  where  oils  are  used  as  mounting  meilia.] 

Micr,  Bulletin  {Queen's),  III.  (1886)  p.  32. 
RooEBs,  W.  A. — Sweating. 

["  I  think  I  have  overcome  absolutely  the  diflSculty  of  sweating  by  a  form  of 
mounting,  which  is  simply  one  ring  fitting  loosely  to  an  inner  ring 
fastened  securely  to  the  sUde."] 

Micr,  Bulletin  (Queen's),  IIL  (1886)  p.  82. 
SohAllibaum,  H. — Beitrage  wax  mikroskopischen  Technik.    (Contributions  to 
microscopical  technique.) 
[Improvements  in  the  process  of  fixing  sections  on  the  slide  for  subsequent 
staining,  post.'] 

Zeitschi'.  /.  Wiss.  Mikr.,  III.  (1886)  pp.  209-11. 
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SoHiBFFBBDEOKEB,  P. — TTebor  din  neiies  Xikrotom.    (On  a  new  miorotome.) 

IPost.']  Zeit80hr,f,  Wiss,  Afikr.,  UL  (ISSG)  pp.  151-64  (4  figs.)- 

SoHiMPEB,   A.    F.  W. — Anleitong   nr   mikroikoidicheii  Untertvehimg  dm 

Hahnmgs-  und  OenninnitteL     (Guide  to  the  microscopical  examination  of 

proTisions  )  vilL  and  140  pp.,  79  ngs.  (Svo,  Jena,  1886). 

BiMMONS,  W.  J. — ^A  Xeihod  of  oiing  Biimarok  Blown. 

[Oarbolic  acid,  15  minimB ;  distilled  water,  1/2  fluid  oz. ;  diasolve.  Add 
saturated  solution  of  Bismarck  brown  3/4  fluid  dram ;  filter,  and  keep  in  a 
corked  or  stoppered  phial.  The  carbolic  acid  must  be  the  strongest  crystal- 
lized, and  must  bo  oiluted  in  the  usual  proportion  of  one  part  distilled 
water  to  twenty  parts  of  the  crystallized  acid.  This  method  is  an  adapta- 
tion of  a  solution  of  fucbsin  recommended  by  Gradle,  Bismarck  brown 
taking  the  place  of  fuchsin.  It  is  well  adapted  for  bacilli  and  gives 
excellent  results  with  cells  both  animal  and  vegetable.  The  epithelial 
cells  from  the  mouth  stain  in  three  or  fuur  minutes,  the  nucleus  being 
well  brought  out  Sections  of  leaves  and  stems  take  a  red  stain  for  the 
nucleus ;  the  chlorophyll  g^ranules  at  first  retain  their  green  colour,  pro- 
ducing a  very  nice  effect  with  the  1/4  or  1/8  objectives.] 

Sci.-Go88ipf  1886,  p.  186. 
8  M I T  H,  H.  L.— High-refhMtiye  Media.    ISupra,  p.  901 .] 

Joum,  New  York  Micr.  Soc.,  IL  (1886)  pp.  75-7  and  80. 
Bmith,  T.~A  few  simple  Methods  for  obtainiiig  pure  Cultures  of  Bacteria  for 
Miorosoopieal  Examination. 
[Hay  Bacillus.    Isolation  by  gelatin  plates.    Sterilizing  potato.  Agar-agar, 

Amer,  Man,  Micr,  Joum.,  VII.  (1886)  pp.  124-5. 
Btowell,  C.  H.— Studies  in  Histology. 

[Methods  of  examining :  mucous  white  fibres,  yellow  dastio  and  adipose 
tissue,  cartilage  and  pigment-cells.] 

The  Microscope,  VI.  (1886)  pp.  150-5  (6  figs.). 

Stbasser,  H. — ^Ueber  das  Studium  der  Sohnittserien  und  fiber  die  Hfilfkmittd, 

wekhe  die  Beoonstruetion  der  lerlegten  Form  erleiohtem.    (On  the  study  of 

series  of  sections,  and  on  the  means  of  facilitating  the  reconstruction  of  the 

original  form.)    IPost.^ 

ZeUschr.  f.  Wiss.  Mikr.,  III.  (1886)  pp.  179-95  (2  figs.). 
Upton,  C— Mounting  Chalk  Organitmi.— Mounting  Cooooliths  firom  Chalk. 

Sci.'Gossip,  1886,  p.  212. 
VoBO  B,  C.  M.— Wax  as  a  Material  for  Microsoopioal  Mounting.    ^Post] 

Amer.  Man.   Micr,  Jour,,  VIL  (1886)  pp.  123-4. 
„       Detection  Of  Fat  in  Butter.    IPost.] 

Amer,  Mon.  Micr.  Jour,,  YIl.  (1886)  pp.  156-7. 
W  iLBUfi,  G.  L.— Desmid  Fishing.    ^Post,'] 

The  Microscope,  VI.  (1886)  pp.  169-71. 
Williams,  G.  F.  W.  T.— Preparation  of  Epidermis.  Mounting  Pollen,  fte. 
[Place  the  leaf  in  distill^  water  in  a  test-tube  and  boil.  Remove  the 
epidermis  and  place  in  equal  parts  metbyl-spirit,  glycerin,  water ;  mix. 
After  an  hour  or  two  mount  in  glycerin  jelly.  Mount  pollen  dry,  or  if 
too  opaque  use  glycerin  jelly.  Mount  sections  of  stems  in  glycerin  jelly, 
first  soaking  in  above  solution.  As  a  rule  avoid  damar  or  balsam  in 
mounting  botanical  specimens.] 

Sci.'Gossip,  1886,  p.  113. 

Witt,  O.  N. — ^Untersuohun^  fiber  einlge  inr  mikroskopisohen  Zwecken  yer- 

wandte  Hane.     (Investigations  on  some  resins  suitable  for  microscopical 

purposes.)    [PosQ  Zeitschr.  f,  Wiss,  Mikr,,  III.  (1886)  pp.  196-206. 

WooDWABD,  A.  L.— Bemounting  Balsamed  Objects  in  Fluid. 

[AlgsB  with  adhering  diatoms  remounted  in  a  solution  of  salicylic  acid  in 
water.  **  Upon  putting  the  mount  under  the  Microscope  it  was  found  to 
have  undergone  a  remarkable  change.  The  alga  stood  out  sharply 
defined,  and  with  all  its  structural  details  visible.*'] 

Sdentif.  Enquirer,  I.  (1886)  pp.  124-5. 
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PEOCEEDINGS  OF  THE  SOCIETY. 


Thb  first  Conversazione  of  the  Session  was  held  on  the  25th  November, 
1885. 

The  following  objects,  4&c.,  were  exhibited : — 

Mr.  J.  Badcock : 

Clathrulina  elegans, 
Mr.  C.  Baker : 

Microscopes  (fitted  with   Abbe  condensers),  and  Oil-immersion 

Objectives  by  Zeiss.     Micro-photographic  apparatus  by  Seibert 

and   Zeiss.      Lamp    with    improved  dark-chamber    chimney. 

Anatomical  and  Bacteria  preparations  by  Continental  preparers. 

Dr.  J.  W.Barrett: 

Microtome  for  catting  sections  of  large  objects,  eyes,  <&a 
Messrs.  E.  and  J.  Beck : 

Hymenophyllum  crispatum,  Lygodium  radicifoliumy  and  Polypodtum 
caudatum,  showing  fructification. 
Mr.  T.Bolton: 

Desmids  from  Sutton  Park,  Arncebse  and  Aciinophrys. 
Mr.  A.  C.  Cole : 

Digestive  glands  of  Pitcher-plant  {Nepenthes). 
Mr.  Crisp : 

D*Arsonval*s  Water  Microscope. 
Dr.  E.  M.  Crookshank : 

Preparations  of  Bacteria,  and  a  large  collection  of  apparatus  for 
cultivating  Bacteria  and  preparing  media. 
Mr.  F.  Enock : 

Head  of  Wasp  {Vespa  vulgaris)^  showing  upper  and  under  side 
and  the  entire  organs  of  the  mouth  and  head.     Oak-apple  Fly 
{Andr%cu8  terminalis)^  showing  muscular  structures. 
Mr.  F.  Fitch : 

Humble  Bee — ^part  of  intestine  laid  open  and  showing  blind 
processes — stained. 
Mr.  J.  D.Hardy: 

Improved  Tank  for  showing  Pond  Life.      Cuthbert-Amici  Re- 
flecting Microscope,  1827. 
Mr.  W.  Joshua : 

Arthraaiphon  alatua  Orev.  (Niagara  Falls).   Btdbochsete  crassiuscula 
Nordst  (Eerris  Moor,  Penzance).     Volvox  mirwr  Stein  (Eerris 
Moor,  Penzance). 
Mr.  Q.  C.  Earop : 

Testicle  of  Rabbit,  developing  spermatozoa. 
Mr.  A.  Eoerber : 

Jablochkoff's  new  Dry  Battery  and  Photophoro. 
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Messrs.  Laing,  Wharton,  and  Down : 

Electric  Microscope  Lamp  with  adjustable  stand.  Primary  Battery 
capable  of  maintaining  light  (5  candles)  for  over  six  hours, 
and  Secondary  Battery  capable  of  maintaining  light  for  over 
100  hours. 
Mr.  J.  Mayall,  jun. : 

Barton's  Buttons  and  Iris  Ornaments,  E>hown  with  electric  lamp. 
Mr.  A.  D.  Michael : 

The  newly  discovered  Nymph  of  Tegeocrantis  cepheiformia, 
Mr.  E.  M.  Nelson :     ^ 

Navictda  califomicay  N,  Jyyra  var.,  and  Arachnoidiscus  (1/6  in. 
objective,  darkrground  with  binocular). 
If essrs.  Powell  and  Lealand : 

Amphipleura  pellucida  with  1/12  in.  oil-immersion  1  *  5  N. A.  and 
oil-immersion  condenser:  illuminated  with  the  electric  light 
as  arranged  by  Laing,  Wharton,  and  Down. 
Mr.  B.  W.  Priest : 

Japanese  Sponge  {Farrea  occa),  showing  veil  of  spicules. 
Mr.  G.  J.  Smith : 

Limestone  with  diatoms  (Isle  of  Moss,  Jutland).    Dolerite  (Upsala, 
Sweden).     Syenite.    Diorite  ?  (Hodries,  Hungary). 
Mr.  J.  H.  Steward: 

Spicules  of  Qorgania.    Head  of  Plumed  Qnat.     Fructification  of 
Fern. 
Prof.  C.  Stewart: 

Stridulating    Organ    of    Crawfish,    PcUinurus  vulgaris,   and  of 
Spkseroikerium. 
Dr.  J.  T.  Thompson  : 

Microscopical  Drawings  from  Pathological  Specimens. 
Mr.  A.  Topping : 

Section  of  Head  of  Lamprey,  doublenstained.  Web  of  Foot  of  Frog, 
injected. 
Mr.  W.  B.  Turner  : 

SeaHBpider  (^Pycnogonium  littorale  $  ). 
Messrs.  W.  Watson  and  Sons : 

Camera  or  Lantern  Microscope.  New  Type  Slide  of  100  Diatoms. 
Arranged  Slide  of  Diatoms,  Chirodota,  Synapla,  &c.,  and  Type 
Slide  of  50  Foraminifera,  Crystals  of  Bruoin.  Jaw  of  Kitten, 
showing  displacement  of  temporary  and  development  of  per- 
manent teeth.  Grape-vine  Blight  (Phylloxera). 
Mr.  B.  B.  Woodward : 

Longitudinal  section  of  Oerithium  rugosum  Wood. 


The  second    Conversazione  of   the  Session  was    held    on  the 
5th  May,  1886. 

The  following  Objects,  &0.,  were  exhibited : — 

Mr.  C.  D.  Ahrens  : 

New  Polarizing  Prism. 
Mr.  J.  Badcock : 

Stephanoceros,  SterUor,  and  PlumateUa. 


Digitized  by 


Google 


PROCEEDINGS   OF   THE   SOCIETY.  911 

Mr.  C.  Baker : 

Bacteriological  Microscopes.  Students'  Microscopes  fitted  with 
the  Rev.  J.  A.  CampbeH's  new  differential  screw  fine-adjustment. 
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Mr.  A.  D.  Michael : 
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Platb  XVII.    . 

In  the  year  1880  Dr.  Evans  presented  a  Beport  *  to  the  Indian 
Government  on  a  fatal  disease^  known  by  the  natives  as  Subrra, 
occarring  in  horses^  mules,  and  camels.  The  importance  of  this 
disease  may  be  realized  from  the  &uQt  that  the  3rd  Pmijab  Cavalry 
alone  lost  no  less  than  800  horses  from  it. 

The  malady  was  described  as  a  blood  disease,  characterized  by 
fever  accompanied  by  jaundice,  petechisB  of  mucous  membranes, 
great  prostration,  and  rapid  wasting  terminating  in  death.  The 
average  duration  of  the  disease  was  estimated  at  two  months.  No 
orgimic  lesions  were  found  after  death,  but  a  parasite  was  di^ 
covered  by  Evans  in  the  blood  during  life.  By  means  of  subcu- 
taneous inoculation  and  by  the  introduction  into  the  stomach 
of  blood  containing  the  parasites,  the  disease  was  transmitted  to 
healthy  animals. 


EXPLANATION  OP  PLATE  XVII.    PHOTOMIOKOGBAPHS  OP 
THE  <'8UBBA"  PABASITE.    (x  600.) 

Taken  on  ifloohiomatio  plates,  with  Zeiss's  1/18  Horn.  Imm.  withont  eve-piece 
from  a  preparation  stained  with  masenta.  Photos  1, 2, 8,  show  the  general  form  of 
tiie  organism;  4,  5,  6,  the  nndiuating  membrane  on  the  npper  edge;  7,  the 
organism  distorted  and  truncated  at  one  end ;  8,  attached  to  a  blood-corpnsole ;  9, 
doabled  oyer,  the  membrane  appearing  on  the  lower  edge;  10,  11,  two;  and 
12,  three  organisms  fosed  by  their  non-flagellated  ends. 


*  Beport   published   by   the   Punjab   Government   Hilitary   Department, 
Vo,  489, 1880. 

8er.  2.— Vou  VI.  3  O 
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The  disease  was  not  observed  to  be  contagions  or  infections  in 
the  ordinary  sense,  bnt  the  possibihty  of  its  conveyance  by  means 
of  large  brown  flies  was  suggested.  These  flies  attack  the  horses 
so  vehemently  that  the  blood  frequently  streams  from  the  bites ; 
and  the  opinion  that  they  propagated  the  disease  was  prevalent 
among  the  natives.  At  the  same  time  it  was  particularly  noted 
that  at  the  outposts  where  the  disease  originated  the  water  was 
very  impura 

Evans  discovered  the  parasite  in  all  the  diseased  horses  and  mules 
examined,  in  all  diseased  camels  with  one  exception,  and  in  the  dogs 
which  had  been  subjected  to  experimental  inoculations.  The  nature 
of  this  and  similar  parasites  forms  the  subject  of  my  paper. 

Evans  observes  that  when  he  first  discovered  the  parasite  he 
thought  it  was  a  spirillum,  but  very  speedily  on  closer  examination 
arrived  at  an  opposite  opinion. 

To  him  the  organism  presented  the  appearance,  when  fresh  and 
active,  of  an  apparently  round  body,  tapering  in  front  to  form  a 
neck  and  termmating  in  a  blunt  hasd.  Posteriorly  he  describes  a 
tapering  tai](,  from  which  there  extended  a  long  slender  lash.  At 
the  head  end  there  appeared  in  one  or  two  cases  a  circlet  of 
pseudopods,  and  as  the  body  slowly  died  in  serum  it  gave  the 
appearance  of  flattening  out.  After  watching  very  closely  all  its 
changes  of  form  and  movements  Evans  came  to  the  conclusion  that 
there  existed  on  either  side  of  the  body  two  fin-like  papillae,  one 
near  where  the  neck  began  and  the  other  close  to  where  the  tail 
began.  In  only  very  few  instances,  he  adds,  he  was  able  to  see 
the  four  at  once.  He  suggested  that  these  processes  were  of  the 
nature  of  pseudopods. 

The  parasito  he  describes  as  extremely  active  in  its  movements, 
with  an  imdulatory  eel-like  motion,  progressing  for  the  most  part 
head-end  foremost  but  occasionally  moving  in  the  direction  of  the 
lash  when  tugging  at  a  corpuscle.  In  fresh  blood  these  organisms 
resembled  spermatozoa  in  colour,  but  their  peculiar  characteristic  was 
the  power  they  possessed  of  attacking  and  disintegrating  the  red 


Occasionally  two  were  observed  to  unite  and  swim  off  as  one 
body,  but  the  mode  of  union  was  a  disputed  point.  Evans  thought 
that  they  joined  with  their  respective  heads  and  tails  in  the  same 
direction  overlapping  each  other,  but  Dr.  Hay,  to  whom  they  were 
shown,  was  of  opinion  that  they  fastened  with  their  tails  in  opposite 
directions. 

The  parasites  were  not  always  present  in  the  blood,  but  were 
observed  to  come  and  go  in  successive  broods.  Evans  referred  the 
organism  to  the  late  Dr.  Timot^iy  Lewis  for  his  opinion  as  to  its 
natura  Lewis  arrived  at  the  conclusion  that  the  parasite  was 
*'  more  nearly  related  to  that  which  he  found  in  the  blood  of  rats 
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than  to  any  other/*  but  he  was  of  opinion  at  the  time  that  they 
did  not  appear  exactly  the  same. 

Five  years  later  Surra  broke  out  in  British  Burma.  A  Beport  * 
was  issued  by  Veterinary  Surgeon  Steel  who  was  deputed  to  in- 
vestigate the  outbreaL  Steel  confirmed  the  commnnicability  of  the 
disease  to  dogs,  horses,  and  mules,  by  ingestion  and  inoculation,  but 
he  considerably  supplemented  Evans'  views  as  to  the  nature  of  the 
disease  by  careful  thermometric  observations.  These  finaUy  led 
him  to  regard  the  disease  as  a  true  relapsing  fever,  closely  resem- 
bling relapsing  fever  in  man ;  at  the  same  time  it  is  worth  recording 
that  until  Steel  observed  the  presence  of  the  parasite  described  by 
Evans  he  regarded  the  outbreak  as  malarious  in  origin,  and  pro- 
visionally termed  it  gastric  typhoid.  In  the  Burma  outbreak,  as  in 
the  Punjab  epidemic,  considerable  evidence  was  adduced  in  fiivour 
of  r^arding  the  disease  as  being  due  to  bad  water  supply. 

Steel  succeeded  in  staining  the  organism  with  aniQn  dyes,  but 
his  description  of  the  parasite  in  the  fresh  state  differs  very 
materially  from  that  given  by  Evans. 

Steel  fidled  to  recognize  the  round  body  taperine  in  front  to  a 
neck.  To  him  the  bo£es  appeared  thick  in  the  middle,  gradually 
diminishing  in  size  in  either  direction,  with  a  blunt  and  rigid 
extremity  at  one  end.  The  opposite  end  he  described  as  tapering 
in  such  a  way  as  to  produce  a  subspiral  prolongation  whi<m  was 
uncurled  and  lashed  about  freely  fike  a  whip.  This  tail  was 
described  as  slender  in  relation  to  the  general  size  of  the  parasite, 
but  under  the  highest  power  available,  the  presence  of  a  colourless 
flagellum  could  not  be  detected,  nor,  he  adds,  did  the  movements 
of  the  blood-constituents  indicate  its  existence. 

St^l  also  failed  to  see  the  slightest  sign  of  the  two  fin-hke 
papiUad  on  each  side  as  described  by  Evans,  an  opinion  in  which  he 
was  supported  by  Lewis. 

These  two  observers,  Evans  and  Steel,  also  differed  as  to  whether 
the  movement  be  called  spiral.  Steel  felt  convinced  that  their 
movement  was  as  much  of  that  nature  at  times  as  can  be  expected 
from  organisms  with  so  open  a  corkscrew  shape,  while  Evans 
maintained  an  opposite  view.  In  the  dried  and  stained  specimens 
Steel  observed  that  they  retained  their  subspiral  form  of  body 
and  markedly  spiral  form  of  tail. 

Steel  found  that  the  disease  could  be  communicated  to  the  dog 
and  to  the  monkey,  and  then  discussed  the  resemblance  of  the 
parasite  to  the  spirillum  of  relapsing  fever  in  man. 

From  the  different  appearances  presented  by  the  parasite  when 
in  the  living  state  and  when  dried  and  stained.  Steel  thought  that 
there  was  probably  a  still  closer  resemblance  to  the  living  spirillum 

*  Veterinary  Sargeon   J.  A.  Steel,  A.y.D.,    'An  iDTCstigation  into   an 
obacnre  and  fatal  Disease  among  transport  mnles  in  British  Borma,  1885.' 
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than  to  the  dried  and  stained  one,  and  argaed  that  the  figures  of 
spirilla  like  huge  corkscrews  must  be  poreljr  imaginary,  being 
deduced  from  ideas  of  what  the  parasite  in  motion  would  be  like  if 
it  were  sufficiently  enlarged.  Steel,  it  must  be  obseryed,  founded 
these  remarks  upon  figures  in  text-books  and  not  on  photographs,  or 
on  a  practical  acquaintance  with  the  spirillum  of  relapsing  fever. 
One  cannot  refrain  firom  pointing  out  the  yalue  of  photomicro- 
graphs, for  they  cannot  be  called  into  question,  and  bad  Steel 
stuoied  photographs  of  spirilla  he  would  not  haye  regarded  the 
corkscrew  appearance  as  imaginary. 

Steel  found  the  parasite  in  all  cases,  and  further  obseryed  that 
it  appeared  as  the  temperature  rose  and  disappeared  during  the 
apyrexial  periods. 

From  all  these  obeeryations  Steel  concluded  as  follows : — That 
relapsing  feyer  of  mules  is  an  inyariably  &tal  disorder,  characterized 
by  tne  periodical  occurrence  of  attacks  of  hi^h  feyer,  during  which 
a  special  organism  closely  resembling  the  spinllum  of  relapsing  feyer 
in  man  is  found  in  the  blood.  This  organism  is  one-sixth  the  size  of 
a  red  corpuscle  in  width  and  three  to  six  times  in  length.  It  is  eel- 
like, and  when  dried  and  stained  presents  a  thick  poition,  the  body, 
and  a  spiral  tail.  The  latter  takes  less  of  the  dye  than  the  former 
and  commences  as  a  sudden  narrowing  of  the  body,  terminating  by 
a  fine  point  This  he  insisted  had  nothing  of  the  nature  of  an 
infusorian  flagellum.  The  thick  portion  tapers  in  either  direction 
from  its  centre,  and  terminates  in  front  abruptly  in  a  rigid  process 
with  probably  some  hold&st  organ.  The  sharpness  of  the  head- 
end yaries  in  different  animals.  1  he  body  portion  he  described  as 
spiral,  as  is  compatible  with  its  diameter,  and  so  closely  in  general 
appearances  to  resemble  the  spurillum  of  relapsing  feyer  as  figured 
by  Ziegler,  that  he  concluded  that  the  orgaiusm  was  undoubtedly 
a  spiral  l^cterium  and  named  it  after  its  discoverer  Spiroehmta 
Evarm.  This  view,  however,  would  not  be  accepted  by  Evans, 
who  maintained  that  whatever  it  might  be,  it  was  not  a  memb^ 
of  the  &mil  V  of  bacteria. 

In  the  mce  of  these  conflicting  opinions  Dr.  Evans  was  good 
enough  to  place  in  my  hands  for  investigation  some  preparations 
of  the  organism  in  the  blood  as  well  as  material  from  the  lungs  and 
intestines  of  a  camel  that  had  succumbed  to  the  disease. 

On  examining  a  stained  preparation  I  found  that  with  a  power 
of  200  diameters  a  number  of  the  parasites  could  be  distinguished 
in  the  field  of  the  Microscope,  and  with  1/12  and  1/18  0.L 
objectives  the  individual  characteristics  were  clearly  brought  out. 
These  were  quite  sufficient  at  once  to  dispel  the  idea  of  its  being  a 
spirillum.  It  was  obvious  that  it  was  a  more  highly  organized 
micro-parasite,  presenting  very  peculiar  and  distinctive  structural 
appearances. 
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The  first  glance  at  the  uarasites  recalled  the  appearance  of 
nematode  hfiematozoa,  as  if,  inoeed,  they  might  be  embryo  FUariss, 
but  when  I  had  carefally  studied  seyeral  specimens,  and  had 
further  undergone  the  searching  examination  entailed  by  the 
accurate  focusing  necessary  to  obtain  a  number  of  sharply-defined 
photomicrographs,  I  came  to  the  following  conclusions : — 

The  somewhat  tapering  central  portion,  or  body,  of  the  parasite 
is  continuous  at  one  end  with  a  whip-like  lash,  and  at  the  other 
end  terminates  in  an  acutely-pointed  stiff  filament  or  spine-like 
process.  Here  and  there,  possibly  from  injury  or  want  of 
development,  the  spine-like  process  appears  to  be  blunted  or  absent 
(Photo  7).  By  very  careful  focusing  on  the  upper  edge  of  the 
central  portion,  I  discoyered  the  existence,  much  more  markedly 
in  some  of  the  parasites  than  in  others,  of  a  longitudinal  mem- 
bra/ne  with  either  a  straight  or  undulating  margin  (Photos  4,  S, 
6,  and  &g.  193).  The  membrane  is  attached  along  the  body,  arising 
from  the  case  of  the  rigid  filament,  and  becomes  directly  continuous 
at  the  opposite  end  with  the  flagellum.  In  some  cases  the  edge 
only  is  deenly  stained,  giving  the  appearance  of  a  thread  con- 
tintums  with  the  flagellum^  so  that  one  might  be  easily  led  to 
overlook  the  membrane,  and  imagine  that  the  flagellum  arose 
from  the  opposite  end  of  the  body,  at  the  base  of  the  spine-like 
process. 

Close  to  the  base  of  the  spine-like  process  a  clear  unstained 
spot  is,  in  many  parasites,  easuy  distinguished  (Photos  1,  2,  3), 
and  at  the  opposite  end  there  is,  in  some,  the  appearance  of  the 
deeply-stained  protoplasmic  contents  having  contracted  within  the 
fedntly  stained  membranous  investment  where  the  longitudinal 
membrane  has  a  wavy  outline  the  undulations  are  much  more 
marked  in  some  cases  than  in  othera  Here  and  there  the  wavy 
outline  appears  first  on  the  one  side  of  the  central  portion,  and 
then  on  the  other,  but  there  never  is  any  waving  outline  on  both 
sides  of  the  same  part  of  the  body>  and  this  was  explained  by  careful 
examination,  which  showed  that  in  dying  the  somewhat  ribbon-like 
parasite  had  become  doubled  on  itself  (Photo  9).  The  discovery 
of  this  undulating  membrane  at  once  suggested  to  my  mind  an 
explanation  of  the  lateral  pseudopodia  described  by  Evans.  If  we 
imagine  that  we  are  looking  down  upon  the  parasite,  with  the  edge 
of  the  membrane  towards  us,  one  can  conceive  that  the  rapid  undu- 
lations first  on  one  side  and  then  on  another,  might  give  an  image 
upon  the  retina  which  could  be  construed  as  due  to  the  protru- 
sion of  lateral  pseudopodia.  I  may  add  that  I  could  not  discover 
in  the  stained  preparations  any  trace  of  the  circlet  of  pseudopods, 
and  I  think  tne  undulating  membrane  may  account  for  this 
appearance  also. 

Owing  to  the  somewhat  curved  and  twisted  shape  of  the 
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parasite  and  the  cnrling  of  the  fiagellam^  in  the  stained  prepara- 
tionsy  it  was  difficult  to  make  exact  measarements^  but  I  was  able 
to  ascertain  that  the  average  width,  according  to  whether  the 
membrane  was  visible  or  not,  varied  from  1  to  2  fi  and  the  length 
of  the  body  from  20  to  30  /i.  The  flagellnm  was  about  the  same 
length  as  tne  body. 

Here  and  there  in  a  stained  preparation  there  were  the  forms 
already  described  hj  Evans  resulting  from  the  fusion  of  two  para- 
sites. But  the  umon  obviously  iock  place  by  the  non-flageUated 
ends,  for  the  two  flagella  were  frequently  turned  in  the  same  direc- 
tion, so  that  tiie  nised  parasites  resembled,  as  Dr.  Evans  sub- 
sequently suggested,  a  trophy  of  buffiilo  horns  (Photo  11).  Here 
and  there  more  than  two  parasites  had  united,  forming  a  stellate 

froup  (Photo  12),  and  in  one  case  I  noticed  that  the  mdividuals 
ad  apparently  united  with  their  non-flagellated  ends  just  overlap- 
ping, so  that  the  unstained  spot  in  one  was  just  situated  in  a  line 
with  the  unstained  spot  of  the  other  (fig.  193). 

Fig.  193. 


"  Surra  "  parasites  occurring  singly  and  fused. 
From  preparations  stained  with  magenta  x  1200.    (Lent  by  Dr.  Evans.) 

I  have  already  mentioned  that  in  Evans's  Beport  Lewis's  opinion 
is  ^ven  tixsA  these  parasites  differed  slightly,  but  still  were  closely 
aUied  to  certain  flagellated  organisms  wnich  had  been  observed  by 
him  in  rats  in  India.  On  referring  to  his  original  memoir*  £ 
found  that  his  description  and  womeut  differed  very  materiallv 
from  the  Surra  parasit-e  as  just  described,  though  a  photomicrograph 
which  Lewis  had  appended  to  the  memoir  after  it  was  written 
indicated  a  great  similarity  to  this  organism.  To  me,  the  organisms 
appeared  not  only  closely  allied,  but  as  fiEur  as  one  can  judge  from 
figures  and  descriptions,  morphologically  identical  with  the  parasites 

*  'Microsoopio  Organisms  in  the  Blood  of  Han  and  Animals,'  Calcutta, 
1879  (with  photo);  and  Quart  Joum.  Micr.  Soi.,  IxxiiL  (1879)  pp.  109-14. 
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described  by  Mitrophanow  in  the  carp.  I  shall  refer  again  to  the 
flagellated  organisms  first  described  by  Lewis  and  show  that  his 
woodcut  and  descriptions  were  not  complete,  and  in  some  points 
open  to  doubt,  and  that  as  a  matfcer  ot  &ct,  instead  of  a  mere 
resemblance,  the  rat  and  the  Surra  parasites,  when  stained,  are 
found  to  be  morphologically  identical 

In  a  subsequent  paper  *  Lewis  acknowledges  this  identity  after 
farther  observations  on  the  living  organisms,  though  he  still 
fiedled  to  recognize  the  two  remarkable  cluBtracteristios,  tiie  posterior 
spine-like  process,  and  the  longitudinal  membrane. 

In  the  year  1883  Mitrophanow  published  a  paper  f  in  which 
he  gave  an  account  of  organisms  in  the  blood  of  the  mud-fish  and 
the  carp. 

In  the  blood  of  the  mud-fish  {Cobitis  fomlis)  the  organisms  at 
the  first  glance  looked  like  minute  nematodes,  but  the  appearances 

Fio.  194. 


Organisms  in  the  blood  of  Mud-fish  (Hasmatomonas  colntis). 
a.  Fust  variety ;  6,  seoond  variety ;  c,  third  variety. 

d.  First  variety  in  a  state  of  diminished  activity. 

e.  The  same  after  treatment  with  osmic  acid.    (After  Mitrophanow.) 

and  changes  which  took  place  on  further  examination  showed 
nothing  in  common  with  worms  (fig.  194).  As  a  1  per  cent,  salt 
solution  had  been  added  to  the  blood  under  examination,  it  occurred 

*  ^  Further  observations  on  Flagellated  Organisms  in  the  Blood  of  Animals/' 
Quart.  Joum.  Micr.  8ci.,  xxiv.  (1884)  pp.  357-69. 

t  '*  Beitr'age  zur  Kenntniss  der  Hamatozoen,"  Biol.  Gentralbl.,  iii.  (1883) 
pp.  35-44. 
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to  Mitaxyphanow  that  ihey  were  possibly  the  cytozoa  described  by 
Ganle ;  *  but  this  idea  was  dismissed,  by  the  fact  that  they  were 
found  in  blood  to  which  no  salt  solution  was  added.  Their  size  yaried 
from  30  to  40  /Lt  in  length  and  1  to  li^  /a  in  width.  At  first  their 
rapid  movements  baffled  examination,  but  as  the  rapidity  lessened 
there  was  the  appearance  of  a  curUng  movement  in  the  body 
portion  and  a  swin^g  movement  of  the  lash.  The  organism 
moved  in  the  direction  of  the  lash,  the  anterior  end  of  the  body 
being  more  pointed  than  the  posterior,  and  gradually  fining  off  into 
the  lash.  When  the  body  seemed  to  rest,  the  lash  might  be  seen  to 
whip  out  in  all  directions.  As  the  movement  of  the  body  gradually 
diminished,  it  appeared  to  have  a  complicated  screw  form,  the  axis 
of  tlie  screw  corresponding  to  the  body  to  which  an  undulating 
membrane  is  fiastoned  spirally.  This  could  be  distinguished  when 
the  organism  was  dyin^,  because  the  body  in  death  contracted,  and 
the  membrane  then  looked  like  a  spiral  addition.  Thus  the 
organism  consisted  of  a  body,  a  spiral  membrane,  and  a  flagellum. 

With  higher  magnification  the  organism  appeared  to  consist 
of  a  refractive,  strongly  contractile  protoplasmic  substance,  which, 
when  death  occurred,  formed  a  shapeiais  mass.  In  the  same  blood 
two  other  f<»ins  were  observed,  one  without  a  membrane,  but 
having  two  highly  refractive  spherules  in  the  protoplasm,  and 
another  with  neither  membrane  nor  flagellum,  consistmg  of  very 
granxdar  protoplasm  with  several  refiractive  spherules,  and  capable 
of  protruding  processed  like  pseudopodia. 

In  the  earn  (fi^.  195)  the  parasito  is  perceptibly  larger,  and 
possesses  an  unaulatmg  membrane  fiistoned  along  the  edge  of  the 
long  body.  When  the  body  bent  first  towards  one  side  and  then 
to  the  other,  a  wave-like  movement  was  observable  at  the  free  edge 
of  this  membrane. 

*  Id  1871  Prof.  Lftnkester  (Qvarft.  Journ.  Mior.  Soi.,  xi  pp.  387-0}  desoribed 
an  organiBm  which  he  had  disooyered  in  the  blood  of  the  frog  {Bona  esciUenta), 
It  oonsistod  of  a  minute  pyriform  sao  with  the  narrower  end  bent  ronnd  on  itself 
somewhat  flpintlly,  and  the  broader  end  spread  ont  into  a  thin  membrane,  which 
exhibited  tour  or  five  folds  and  was  prolonged  on  one  side  into  a  very  long 
flagellum.  The  wall  of  the  sao  was  striated,  nucleated,  and  granular;  the 
membrane  undulated  during  life,  and  the  flagellum  was  also  motile.  It  was 
named  UndtUina  rarutrum,  but  subsiaquently  reoognized  as  identical  with  Trypano- 
$cma  sanguinis  described  by  Qraby  (Gomptes  Rendus,  Not.  1843).  In  the  same 
blood  Lankester  pUo  discovered  little  oblong  bodies,  in  many  cases  attached 
to  the  end^  of  the  red  corpuscles,  and  suggested  a  genetical  connection  with 
the  Undulina.  One  or  more  motionless  niaments  were  occasionally  observed 
attached  to  these  bodies.  Gaule  ('*  Ueber  Wiirmchen  welche  aus  den  Frosch- 
blutkorperchen  auswandem,"  Archiv.  f.  Anat.  und  Phybiol.,  1880,  s.  57)  sub- 
sequently obaerved  the  same  bodies,  and  regarded  them  as  resulting  ftt>m  the 
metamorphosis  of  the  oells  of  the  frog's  blood.  Gaule's  observations  were  refuted 
by  Lankester  in  1882  (Quart.  Journ.  Mior.  8oi.,  xxii.  pp.  53-65),  the  parasitic 
nature  insisted  upon,  and  the  organism  named  Ihepanidim  ranarttm.  Lankester 
suggested  that  they  were  probd[>ly  the  young  stage  of  a  sporoeoon  aUied  to 
the  Sarcocystis  or  to  Coccidium, 
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These  parasites  were  found  in  all  the  mud-fish  examined  except 
one,  and  in  greater  numbers  in  the  hot  months.  In  the  carp 
they  were  only  found  occasionally.  Mitrophanow  described  other 
yarieties,  which  he  considered  were  possibly  not  complete  organisms 

Fio.  195. 


Organums  in  the  blood  of  the  carp. 

a,  6,  Cf  Hmmatomoncu  oarasiU.  d^  e,  /,  g.  A,  other  organism*  in  the  same  blood. 

(After  Mitro[^ianow.} 

but  deyelopmental  forms.  He  considered  that  these  organisms 
were  infusoria  between  the  genera  Cercomonas  and  Trieho- 
monas,  with  great  similarity  to  the  Trichomonas  described  in  the 
Lieberkuhn*s  glands  of  fowls  and  ducks  [Eberth  *]. 

On  account  of  their  special  habitat,  Mitrophanow  suggested  a 
new  genus — Hasmatomonas,  defining  this  genus  as  follows: — 
Parasites  of  normal  fish-blood,  worm-like,  actively  moving  organ- 
isms, with  indistinct  difierentiation  of  body  parenchyma.  Bodies 
Sinted  at  both  ends,  30  to  40  fi  long  and  1  to  Ij^  yit  wide, 
ay  possess  in  front  a  flagellum,  and  on  one  side  an  undulating 
membrane. 

Species: — 

Mittnatomonas  cdbitis. — Body  provided  with  a  spiral  membrane 
and  a  flagellum  at  the  fore-end.  Parenchyma  of  body  homo- 
geneous. Second  variety,  body  ai^d  flagellum  only.  Movement 
undulatory,  body  containing  highly  refractive  spherules.  Third 
variety,  plasma-like  body,  without  membrane  or  flagellum ;  quickly 

*   Vide  LenckAit, '  The  Parasites  of  Man,'  tianslated  by  Hoyle,  p.  248. 
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changes  form  by  sending  oat  processes  laterally,  and  contains  two 
to  four  refractire  spherules.    Blood  of  mad-fish. 

HsemaiomonoB  earassii. — Long  bodies,  with  narrow  membrane 
attached  along  the  whole  length;  less  actively  motile.  Several 
forms  also  observed  strikingly  smaller  than  the  above ;  many  disc- 
shaped. Often  seen  attached  to  a  red  corpascle,  setting  them  in 
motion  by  their  movements.    Blood  of  carp. 

From  my  observations  of  the  Surra  parasite  (especially  the  dis- 
covery of  the  andalatin^  longitudinal  membrane)  I  recognized  a 
very  close  resemblance  to  mitrophanow's  descriptions,  and  conduded 
that  if  we  followed  the  classification  adopted  by  Mitrophanow  his 
genus  of  Hiematomonas  mast  not  be  restncted  to  organisms  in  fish- 
blood.  It  must  be  expanded  to  include  this  mrasite  of  mammalian  , 
blood,  which  should  in  tbat  case  be  named  Hsematomonas  Evansi ' 
rather  them  Spirochaeta  Evansi  as  proposed  by  Steel. 

I  now  revert  again  to  the  flagellated  organisms  observed  by 
Lewis.  The  different  impression  conveyed  to  me  by  his  photo- 
graphs on  the  one  hand  and  his  woodcuts  on  the  other,  led  me  to 
desire  to  investigate  this  organism  for  myself;  and  moreover  it 
promised  to  afford  me  a  new  object  for  work  I  had  recently  brought 
before  the  Society,  namely,  the  photography  of  flagella.  Li  speak- 
ing of  these  organisms,  Lewis  remarked  that  it  was  strange 
that  they  had  not  occupied  attention  before,  and  suggested  as  an 
explanation  that  possibly  European  rats  did  not  harbour  these 
parasitea  My  first  thought  was  to  obtain  some  rats  from  India, 
but  it  occurred  to  me  it  would  be  interesting  to  make  sure  that 
these  parasites  were  not  found  in  Europe.  I  therefore  examined  a 
few  wnite  rats  without  success  and  then  proceeded  to  examine  the 
blood  of  common  brown  rats,  and  in  some,  to  my  astonish- 
ment, I  found  that  it  teemed  with  exceedingly  active  organisms.  I 
immediately  obtained  a  large  number  of  brown  rats  trapped  from 
the  London  sewers,  and  1  have  ascertained  that  these  organisms 
are  to  he  found  in  no  less  than  2b  per  cent,  of  apparently  healthy 
animals.  The  first  <]me8tion  which  naturally  anise  was  whether 
these  organisms  in  European  rats  were  identical  with  those 
described  by  Lewis  in  Indian  rat& 

If  we  refer  to  the  description  given  by  Lewis,  we  find  that 
he  states  tbat  when  he  first  noticed  them  he  thought  they 
were  vibrios  or  spirilla.  I'he  drop  of  blood  under  examination 
appeared  to  quiTer  with  life,  and  on  diluting  the  blood,  motile  fila- 
ments could  be  seen  rushing  through  the  serum  and  tossing  the 
blood-corpuscles  about  in  all  directions. 

The  filaments  were  pale  and  translucent,  without  any  trace  of 
visible  structure  or  granularity,  and  they  were  more  undulatory  in 
movement  than  spirilla.    A  corpuscle  might  be  observed  to  quiver. 
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and  this  could  be  distinctly  traced  to  be  dne  to  the  existence  of 

a  flagellum,  apparency  a  msterior  JlageUumy*  as  the  organisms 

seem^  generally  to  move  witn  the  thicker  end  forward ;  no  flagellom 

could  be  detected  at  the  opposite  end.      The  greater  number  of  the 

figures  in  the  woodcut  (fig.  196) 

are    described    as    representing  Ym.  196. 

these  organisms  a  few  hours  after 

the  blood   had    been    obtained, 

when  their  movements  are  not  so 

rapid,  and  the  fiagellum  becomes 

more  recognizable. 

On  careful  examination  the 
plasma  which  constituted  the 
thicker  portion  of  their  substance 
was  obsierved  to  suddenly  swell 
out  so  as  to  divide  the  body  into 
two  parts,  as  seen  in  the  centre  of 
the  figure ;  at  other  times  two  or 

three  such  a)Mtrictions  or  dikto^  P^.^  .^  ^^  ^^^  ^^  ^^ 

tions  were  detected,  and  at  other  (after  Lewia). 

times  the  body  assumed  an  arrow 

shape,  as  depicted  at  the  lower  part  of  the  figura  When  dried,  and 
stained  with  a  little  weak  solution  of  anilin-blue,  the  body  presented 
a  very  different  appearance.  It  was  found  to  have  contracted  irregu- 
larly, and  to  manifest  a  somewhat  granular  and  shreddy  appearance, 
suggestive  of  a  coagulated  fibro-albuminous  substance.  The  body 
portion  became  flattened  towards  its  middle  to  double  its  original 
width,  and  both  ends  almost  acutely  pinted,  while  the  flagdlum 
was  only  partly  visible.  After  fixmg  vnth  osmic  acid  they 
measurea  0  *  8-1  fi  in  vndth,  and  20-80  fj,  in  length ;  the  fiagellum 
was  about  as  long  as  the  body,  so  that  the  total  length  of  the 
organism  was  about  50  fi.  Lewis  detected  these  parasites  in 
29  per  cent,  of  the  species  Mus  decumanus  and  Mus  rufsscens,  but 
fEuled  to  find  them  in  mice.  He  considered  that  they  bad  many 
features  in  common  with  motile  organisms  of  vegetable  origin,  but 
they  appeared  to  approach  much  more  closely  to  the  Protozoa,  more 
particularly  several  of  the  species  of  Dujardin's  Cereomonas.  He 
points  out  that  many,  however,  believe  that  these  organisms  are 

*  Thid  observation  le<]  Kent,  who  named  the  organism  Herpetomonas  LewUi 
(*  A  Manual  of  Infusoria,'  p.  245),  to  remark  that  if,  as  Lewis  is  inclined  to 
muintaiti,  that  organ  ^*  propels  instead  of  draws  the  animalcule  through  the 
inhabited  serum  we  have  presented  a  structural  and  functional  feature  without 
parallel  among  the  other  representatives  of  these  Protozoa  flagellata,  the 
recognition  of  which  would  demand  the  creation  of  a  distinct  generic  and  family 
gronp  for  the  reception  of  these  singular  organisms.''  In  his  later  paper, 
however,  Lewis  came  to  the  conclusion  that  like  the  generality  of  flagellated 
organisms,  the  rat  parasites  moved  with  the  lash  in  front. 
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zoospores  and  not  animalcules.  To  him  they  also  seemed  to  be  not 
onliie  the  flagellated  parasite  described  by  BtitschlL* 

The  latter  observer,  I  find,  detected  flagellated  organisms 
(Leptomonas  t  Butschlii)  in  the  intestinal  canal  of  a  free  nematode 
{TrUohue  gracilis).  They  too  form  stellate  colonies,  as  I  have 
photographed  from  a  stamed  preparation  of  the  Surra  parasite, 
owing  to  their  being  attached  by  their  non-flagellated  ends. 
When  detached  from  these  colonies  they  presented  a  somewhat 
spindloHshaped  body  about  11  /l&  in  length,  with  a  somewhat 
thick  flagellum  about  double  this  in  length,  so  that  the 
total  lenfi;tn  of  the  protozoon  would  be  33  /i,  or  as  Lewis  states, 
about  half  the  lengtn  of  the  flagellated  organism  in  the  rat's  blood. 
Near  the  base  of  the  flagellum  Butschli's  protozoon  presented  a 
contractUe  yacuole,  but  Lewis  was  unable  to  detect  any  such 
vacuole  in  the  rat  haematozoa. 

In  conclusion  Lewis  observed  that,  very  probably,  these  organ- 
isms corresponded  with  the  vermicules  observed  by  Dr.  Goss  in  the 
blood  of  a  field  mouse,  and  he  also  mentions  that  M.  Chaussat  found 
minute  nematodes  in  the  blood  of  a  black  rat 

Before  passiog  on  to  compare  my  observations  with  those  of 
Lewis,  I  may  here  state  that  in  the  autumn  of  1879,  Wittich  % 
discovered  in  the  blood  of  hamsters,  whip-like  bodies  with  lively 
movements.  They  resembled  frog's  spermatozoa,  possessing  a 
thick  portion  contmued  into  a  long  lash-like  thread.  Wittich  con- 
siderea  them  identical  with  the  orgamsms  described  by  Lewis,  and 
they  also  were  observed  in  ai)parently  healthy  annuals.  Eoch 
later  §  met  with  the  same  organisms. 

I  now  pass  on  to  describe  my  own  observations  upon  the 
common  brown  rat  in  England.  Like  Lewis  I  found  that  the 
blood  appeared  to  quiver  with  life,  and  that  the  parasites  were 
extremely  difficult  to  examine  until  their  movement  was  arrested 
for  a  moment  or  they  became  imprisoned  in  the  serum  areas. 
After  examining  with  various  powers,  from  a  1/5  dry  to  a  1/25 
oil-immersion  of  Powell  and  LeaJand,  I  came  to  the  following  con- 
clusions:— That  they  are  polymorphic,  presenting  for  the  most 
part  slightly  tapering  bodies  which  terminate  at  one  end  in  a 
stiff,  immotile,  acutely-pointed  flexible  filament  or  spine-like 
process,  and  at  the  opposite  end  are  provided  with  a  long 
flagellum,  while  longitudinally  attached  a  delicate  undulating  fin- 
like membrane  can  be  traced,  which  starts  from  the  base  of  the 
posterior  filament,  and  becomes  directly  continuous  with  the 
flagellum  (fig.  197). 

*  **  Researches  od  the  flagellated  Infasoria  and  allied  organisms,"  Zeitschr.  f. 
WxBB.  Zool.,  XXX.,  and  Quart.  Jonm.  Micr.  Sci.,  Ixzia  pp.  63-103,  pi.  YI.  fig.  5. 
t  Kent,  *  A  Manual  of  the  Infusoria,'  p.  243. 

X  *"  Spirillen  im  Blat  von  Uamstem,"  Oentralbl.  f.  Med.  Wiss.,  1881,  No.  4. 
§  MitteUungen  aus  der  Kaiserlicb.  Gesundh  ,  1881,  p.  8. 
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With  carefhl  illumination  the  body  is  found  to  be  distinctly 
granular,  with  one  or  more  highly-refractiye  spherules.  When 
the  rapid  movement  is  arrested  the  undulating  membrane  is  dis- 
tinctly visible.     The  best  opportunity  occurs  for  seeing  this  when 

Fig.  197. 


A  monad  in  rat's  blood.  The  organism  is  represented  at  partial  rest  with  its 
posterior  filament  impinging  on  a  corpuscle,  and  showing  the  undulating  lonffi- 
tudinal  membrane,  the  long  flagellum,  and  the  refraotiye  spherules  in  the  granu& 
protoplasm  (x  8000). 

the  organism  comes  to  partial  rest  with  its  stiff  filament  against  a 
corpuscle,  as  if  to  obtain  a  point  cTappm,  while  lashing  its  flagel- 
lum in  all  directions  (fig.  198,  b).    At  other  times,  when  the  parasite 

Fia.  198. 


Monads  in  rat's  blood  x  1200.  a,  A  monad  threading  its  way  among  the  blood- 
oorpusoles;  6,  another  with  pendulum  movement  attached  to  a  oorpusole; 
e,  angular  forms ;  d,  encysted  forms ;  e  and/,  the  same  seen  edgeways. 

has  impinged  with  its  posterior  extremity  against  a  corpuscle,  or 
the  stiff  fikment  is  apparently  entangled  in  debris,  the  movements 
of  the  organism  give  one  the  idea  of  its  endeavouring  to  set  itself 
free,  but  I  have  not  been  able  to  persuade  myself  that  they 
**  attack  and  disintegrate  "  the  red  blood-corpuscles. 

In  the  active  state  the  thicker  portion,  or  body,  appears  to 
twist  and  bend  from  side  to  side  with  great  activity.  The  organism 
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can  turn  completely  round  with  lightning  rapidity,  so  that  the 
flagellum,  at  one  moment  lashing  m  one  direction,  is  suddenly 
obserred  working  in  the  opposite  direction.  Then  suddenly  the 
organism  makes  progression,  and  it  can  be  distinctly  seen  to  move 
in  the  direction  of  the  flagdlum,  the  flagellum  threading  its  way 
beticeen  the  corpuscles  cma  drawing  the  rest  of  the  organism  after 
it.  Currents  set  up  by  evaporation  may  undoubtedly  here  and 
there  produce  the  appearance  of  the  organism  "  wriggling  along  " 
with  its  flagellum  posterior,  but  I  am  convinced  in  my  own  mind, 
after  hours  of  patient  observation,  that  in  the  normal  mode  of 
progression,  the  flagellum  acts  as  a  tractellum  and  not  as  a 
pulsellum.  By  treating  cover-glass  penarations  with  osmic  acid 
the  appearances  obtained  are  very  smmar  to  what  is  shown  in 
Lewis's  photographs,  so  that  I  have  no  doubt,  in  spite  of  our 
descriptions  not  completely  according,  that  they  are  one  and  the 
same  organism.  A  great  likeness  to  the  organisms  described  by 
Mitrophanow,  and  to  the  Surra  parasite  described  in  the  earlier 
part  of  this  paper,  at  once  occurred  to  my  mmd,  and  when  I 
nad  stained  tne  rat  parasites  the  closest  examination  confirmed 
my  belief  that  they  were  morphologically  identical  with  the 
stained  parasites  of  Surra. 

I  passed  the  cover-glasses  with  a  thin  layer  of  Uood  three 
times  tnrough  the  flame  of  a  Bunsen  burner  in  the  v^ay  commonly 
employed  for  examining  micro-organisms,  and  stained  tnem  with  an 
aqueous  solution  of  fnchsin,  methyl- violet,  and  Bismarck  brown. 
I  liave  also  stained  them  with  aurantia,  nigrosin,  and  other  anilin 
dyes.  The  following  method  will  however  be  found  most  instructive. 
Use  freshly  prepared  saturated  solution  of  fuchsin  or  methyl-violet 
in  absolute  alcohol,  and  put  a  drop  with  a  pipette  on  the  centre  of 
the  preparation ;  do  not  disturb  the  drop-form  for  a  few  moments ; 
then,  before  the  alcohol  has  evaporated,  wash  off  the  excess  of  stain. 
It  will  be  found  that  where  the  drop  rested  the  organisms  will  be 
very  deeply  stained,  while  in  the  surrounding  area  the  colour  vrill 
vary  in  intensity.  By  the  effect  of  the  different  degrees  of  stain- 
ing much  may  be  learnt  (fig.  199).  In  one  organism  the  body  and 
entire  membrane  will  be  equally  stained ;  in  another  the  margin 
of  the  membrane  only.  In  some  the  posterior  stiff  filament  is 
stained  and  at  its  base  a  darkly  stained  speck  is  very  striking, 
and  in  other  cases  again  the  posterior  filament  is  only  fEiintly 
tinged,  or  an  unstained  spot  occurs  near  its  base. 

The  morphological  identity  of  the  rat  and  Surra  parasites 
is  thus  established,  and  boili  seem  morphologically  identical 
vnth  the  organism  of  Mitrophanow.  This  leads  me  to  speak  of 
the  classification  of  these  or^nisms,  for  if  we  follow  Mitrophanow, 
we  must  obviously  enlarge  his  genus  of  Hsematomonas ;  I  venture, 
however,   to  disagree  with  Mitrophanow  in  the  advisability  of 
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adopting  this  entirely  new  generic  name.  Mitrophanow  saggested 
this  new  term  because  of  tiie  special  habitat,  normal  fish-blood, 
of  the  species  he  discovered.  But  the  characteristic  featnree  of 
these  organisms  are  the  characteristic  marks  of  the  genus  Tricho- 
manaa.*     It  seems  to  me  therefore  that  they  are  embraced  by  the 

Fig.  199. 


Monads  in  ratfs  blood  stained  with  methyl-violet,  showing  membrane  under 
different  aspects,  blood-oorpuscles,  some  orenated,  and  stained  discs  (x  1200). 

old  genus  Trichomonas,  and  that  there  is  no  need  to  create  a  new 
one,  Easmatomonas.  The  common  habitat  of  these  species  may  be 
expressed  by  grouping  them  together  in  one  sub-genus,  Tricho- 
monas  sangvdnis,  otU  the  question  arises  whether  thet/  are  distinet 
species.  If  it  were  not  for  the  different  description  given  by 
Mitrophanow  of  the  organism  in  the  mud-fish,  I  should  be  inclined 
to  say  that  these  or^isms  belonged  to  one  and  the  same  spedes, 
which  might  well  oe  named  Trichomonas  sangtdnis.  I  have 
shown  tMt  the  monad  in  the  rat  and  the  Surra  parasite  are 
morphologically  identical  with  each  other,  and  both,  as  fieur  as  one 
can  judge  from  the  description,  mOTphologically  identical  with  the 
monad  in  the  blood  of  the  carp.  We  have,  however,  seen  that  the 
organism  in  Surra  is  believed  to  be  pathogenic,  and  too  much 
stress  must  not  be  laid  on  morphological  identity.  There  is  strong 
evidence  in  favour  of  believing  in  its  pathogenic  properties,  but 
at  the  same  time  it  must  be  borne  in  mind  that  the  organism  has 
never  been  isolated  apart  from  the  Uood,  and  the  disease  then 
produced  by  its  introduction  into  healthy  animals.  It  is  quite 
possible  that  the  parasites  in  Surra  are  only  associated  with  the 
dis^ise,  the  impoverished  blood  affording  a  suitable  nidus  for  their 
development,  while  the  contaminated  water  may  be  the  common 
source  of  the  organism  and  of  the  disease.  On  the  other  hand, 
the  organism  in  the  rat  is  found  in  apparently  perfectly  healthy, 
*  Leuckart,  *  The  Parasites  of  Man,'  trans,  by  Hoyle,  1886. 
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well-nourished  animals.  These  points  indicate  many  lines  of 
inquiry,  and  I  must  reserve  for  a  future  communication  the  results 
of  the  examination  of  mud-fish,  of  keeping  rats,  known  to  harbour 
the  parasite,  under  obsenration,  and  of  testing  the  pathogenic  in- 
fluence of  the  organism  on  other  animals.  Jrrovisionally  I  would 
suggest  that  the  parasites  observed  in  the  rat  and  hamster  should 
be  named  after  Dr.  Lewis,  Trichomonas  Lewisi ;  the  organism  in 
the  mule,  camel,  and  horse  after  its  discoverer,  Trichomonas 
Evansi;  and  that  the  names  Trichomonas  cobiiis  SkuA  Trichomonas 
carassli  should  be  substituted  for  the  names  of  the  species  described 
by  Mitrophanow.  Thus  we  should  have  added  provisionally 
to  the 

Oeniis — Trichomonas. 

Suh-genus — Trichomonas  sanguinis.    Definition :  Elongated 
tapering  bodies,  provided  with  a  spiral  (T.  cobiti^,  or 
longitudinal  (T.  carassii,  Lewisi,  Evansi)  membrane,  termi- 
nating in  a  rigid  filament,  and    an  anterior  fla^gellum. 
Highly  polymorphic.    Habitat  the  blood. 
Species, — Trichomonas    cobitis    (Hasmatomonas  cdbitis 
Mitropha^iio  w) — Mud-fish. 
Trichomonas  carassii  (Hasmatomonas  carassii 

Mitrophanow) — Carp. 
Trichomonas  Lewisi  (Herpetomonas  Lewisi 

Kent) — Bat,  hamster. 
Trichomonas    Evansi — (Spirochseta    Evansi 
Steel) — Horse,  mule,  camel ;  (pathogenic  ?). 

I  have  made  several  observations  upon  the  life-history  of  these 
rat  organisms,  and  have  distinguished  globose,  angular,  non-fila- 
mentous, bi-flagellate  semi-circular,  and  disc  forms.  These  elastic 
disc-like  bodies  (fig.  198,  d),  apparently  the  encysted  stage,  appear 
to  be  identical  with  certain  bodies  figured  as  associated  forms  by 
Mitrophanow,  another  point  tending  to  confirm  the  identity  of 
these  organisms.  These  points  also  I  must  make  the  subject  of 
another  communication,  having  already  exceeded  the  limits  of  a 
single  paper. 


Digitized  by 


Google 


(    929    ) 

XIV. — On  TrichocUna  as  an  Endoparasite. 

By  T.  B.  EossBTBB,  F.B.M.a 

(Read  13th  October,  1886.) 

Platb  xvin. 

I  WAS  led  to  the  disoovery  of  this  Infttsorian  as  an  endojArasite  by 
a  fortunate  accident.  Being  anzions  to  find  the  habitat  of  an 
endoparasite  I  had  obserred  attached  to  the  muscles  of  the  larva  of 
Corethra  plvmiioomiSf  whose  life-history  I  was  working  out,  I 
selected  tne  smooth  water-newt  as  my  subject,  knowing  from 
observation  of  its  habits  that  the  newt  feeds  largely  on  these  and 
similar  larvae;  but  whilst  dragging  for  them,  I  captured  some 
specimens  of  Triton  cridaius^  which  I  therefore  included  in  my 
investigations. 

Previous  to  experimenting  with  the  larvsB  it  was  necessary  to 
ascertain  what  parasitic  life  the  newt  gave  shelter  to  in  its 
alimentary  canal,  so  that  in  tracing  out  the  life-history  of  the 
endoparasite  of  which  the  larva  of  Corethra  is  the  host,  the  meta- 
mornhoees  of  one  parasite  might  not  be  confounded  with  those  of 
anotner. 

It  was  during  the  dissection  of  one  of  the  newts  so  obtained 
that  I  observed  in  the  fluid  in  which  the  viscera  were  placed,  a 
species  of  Trichodina,  resembling,  but  not,  I  think,  identical 
with,  X.  pedicvlns,  which  is  so  frequently  found  as  an  ectoparasite 
on  Hydra  vulgaris  in  company  with  Kerona  polyporwm,  llie 
creature  was  so  named  by  Ehrenberg,  a  name  which  it  still 
retains  with  English  naturalists,  although  it  is  known  to  Con- 
tinental investigators  under  other  names.  Dujardin*  places  it 
as  the  second  genus  in  his  family  of  Urceolarieae,  naming  it 
Ureeolaria  stellina,  but  all  writers  agree  in  the  fact  of  its  being 
ecUyparasitio  only,  and  free-swimming  in  its  habits.  Dujardin 
says, ''  La  fiace  oppos^e  gamie  d*une  couronne  complete  de  cUs,  an 


•  EXPLANATION  OP  PLATE  XVHL 

Fig.  1.— Male  organs  of  newt  (after  Owen),  showing  habitat  of  Trichodifuu 
a,  testes,    c,  efferent  tubes.    «,  kidney.    /,  nrino-seminal  canal,    g,  meters. 

Fig.  2. — Trichodina  sp.  lateral  view  x  500. 

Fig.  3. —        n  ventral  view. 

Figs.  4  and  5. — Showing  articulation  of  aoetabninm  (fig.  4  lorica,  fig.  5 
acetabulum). 

Fig.  6. — Illustrating  action  of  picro-carmine  on  the  living  subject,  showing 
lorica  partially  disintegrated,  acetabulum  detached,  and  ejected  enaoplasm. 

Fig.  7.—  Trichodina  in  situ  on  Hydra  (Saville  Kent). 


*  'Histoire  NatnreUe  des  Zoophytes,'  1841,  p.  527. 
Ser.  2.— Vol.  VL  3  p 
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moyen  desquels  ranimal  nage  librement  on  marche  a  la  sarface  des 
Hydras."  Saville  Kent,  in  his  *  Manual  of  the  Infusoria/  p.  646, 
retains  the  name  of  Trichodina  pediculm,  and,  under  habitat, 
distinctly  classes  it  as  an  ectoparasite,  referring  also  to  a  new 
habitat,  on  the  branchial  appendages  of  larvae  of  Triton  cristaius. 
This  I  am  able  to  confirm,  having  found  them  this  year  in  the 
same  place  on  larvsB  of  Triton.  These  Trichodina^  which  are 
ectoparasitic  on  the  branchiae  of  the  larva  of  Triton,  retain  their 
affinity  for  Hydra  vulgaris,  as  can  be  proved  by  taking  some  from 
a  larva  of  Triton  whose  branchiae  are  infested  with  them,  and 
placing  them  in  a  watchglass  with  Hydra,  when  they  will  be  seen 
to  attach  themselves  by  their  acetabulum  to  the  surface  of  the 
tentacles  of  the  Hydras. 

I  have  searched  carefully  to  discover  if  these  Trichodina  are 
ectoparasitic  on  either  the  adult  triton  or  newt,  but  have  been 
unsuccessful,  although  I  have  captured  both  in  company  with 
larvae,  whose  branchiae  have  been  infested  with  them. 

In  order  to  trace  the  origin  of  the  Trichodina  which,  as  I  have 
said,  I  found  accidentally,  I  determined  in  March  of  the  present 
vear  to  investigate  the  matter  systematically,  and  accordingly  I 
killed  a  male  specimen  of  Triton  cristaivs  witii  chloroform,  washed 
it  with  warm  water  with  a  camel's  hair  brush,  opened  it  ventrally, 
and  extracted  the  viscera.  These  were  placed  in  a]watchglass  with 
distilled  water,  when  numbers  of  Trichodina  were  observed  with  a 
1  in.  objective  in  the  fluid ;  some  were  taken  up  with  a  pipette, 
placed  on  a  glass  plate,  covered  with  a  cover-glass,  and  carefully 
compared  wim  the  figures  of  T.  pediculm  in  Saville  Kent's  *  Infu- 
soria,' which  they  were  found  closely  to  resemble.  A  female  Triton 
was  next  taken,  and  subjected  to  the  same  process,  but  proved  a 
failure.  A  male  smooth  water-newt  was  treated  in  the  same  way, 
and  yielded  an  abundant  supply;  but  a  female  newt  from  the 
same  source  was  barren  of  resnlts.  These  preliminary  observations 
furnished  sufficient  evidence  that  the  Trichodina  did  exist  in  the 
viscera  as  endoparasites,  and  I  may  say  that  great  caution  was 
exercised  in  regard  to  the  cleanUness  of  the  troughs,  pipettes,  and 
dissecting  instruments  that  were  used. 

On  tne  18th  of  June  I  captured  some  newts,  and  entered  upon 
a  still  more  thorough  investigation  of  the  subject. 

A  small  newt  was  killed  with  chloroform,  washed  in  warm 
water,  afterwards  in  distilled  water,  and  then  placed  in  an  oblong 
glass  trough.  The  lower  jaw  was  removed,  and  the  ventral  side 
opened  from  thorax  to  anus — a  slit  being  made  on  either  side  to 
allow  the  dermis  to  be  thrown  back,  and  thus  expose  the  whole  of 
the  viscera.  The  heart,  lungs,  and  liver,  with  the  gall-bladder, 
were  detached  and  placed  on  glass  plates  and  covered  with  small 
bell-glasses.     Each  was  separately  examined,  at  first  dry  as  an 
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opaque  object,  and  afterwards  immersed  in  sterilized  water  and 
teased  out  with  needles.  The  result  was  to  confirm  my  previously 
formed  opinion,  that  the  animals  were  not  endoparasitic  in  these 
organs. 

The  alimentary  canal  was  next  detached  its  whole  length,  with 
a  portion  of  the  mesentery ;  the  latter  was  spread  out  and  examined 
with  1  in.  and  1/2  in.  objectives,  but  no  signs  of  parasitic  life  were 
visible.  The  alunentary  canal  was  also  examined  externally  its 
whole  length,  and  then  placed  in  a  perfectly  clean  trough  with 
some  of  the  distilled  water.  The  intestine  was  very  much  attenu- 
ated, due  to  the  fact  that  my  stock  had  been  kept  short  of  food  for 
a  few  days.  It  was  then  opened  its  whole  length,  and  examined 
in  sections.  The  cloaca  was  carefully  examined,  as  the  ureters 
and  the  urino-seminal  duct  (plate  XYIU.  fig.  1,/and  g)  terminate 
in  a  short  canal,  at  the  back  of  the  cloaca.  Not  a  specimen  of 
Trichodina  was,  however,  found  either  within  the  alimentary 
canal  or  in  the  fluid  in  which  it  was  immersed. 

I  next  examined  the  testes  and  renal  organs  and  their  ducts. 
These  were  extracted,  spread  out  on  a  glass  plate  under  a  lens, 
distilled  water  added,  and  examined  by  a  1  m.  objective.  The 
testes  were  tolerably  free,  an  occasional  Trichodina  being  seen  in 
their  neighbourhood  and  among  the  efferent  ducts.  But  it  was 
otherwise  with  the  renal  organs;  the  fluid  in  their  immediate 
neighbourhood  was  hterally  alive  with  the  Trichodina,  which 
swarmed  over  the  kidneys  and  amongst  the  ureters,  at  times 
detaching  themselves  and  moving  about,  and  then  settling  them- 
selves down  and  twirling  round  and  round  with  a  concentric  motion. 
Here,  then,  amongst  the  urino-semmiferous  organs,  was  the  habitat 
of  these  ecto-enio-Trichodina,  a  locality  which,  up  to  the  present 
time,  according  to  the  authorities  with  which  1  am  acquainted,  had 
escaped  the  notice  of  old  and  recent  investigators,  the  Trichodina 
being  looked  upon  as  purely  ectoparasitio  and  free-swimming  in 
their  habits. 

Having  established  the  habitat  of  the  organisms,  I  endeavoured 
to  ascertain  their  relationship  to  the  parasites  of  the  Hydra. 

Hydras  from  a  pond  (known  as  the  "  reed-pond ")  were  ex- 
amined, and  found  free  from  Trichodina  pedictdus ;  larvae  of  Triton 
eri»t(du8  were  taken  from  another  pond  at  some  distance,  and 
specimens  of  Trichodina  were  detach^  from  the  branchiae,  taken 
up  with  a  pipette,  and  placed  with  the  Hydras  in  a  watchglass,  a 
small  quantity  of  water  being  added.  Specimens  of  THchodina 
were  then  taken  from  a  newly  dissected  newt,  put  into  a  watch- 
glass  with  a  small  quantity  of  water,  and  one  of  the  Hydras  added. 
The  former  was  used  as  a  control  experiment,  and  attention  was 
specially  directed  to  the  latter. 

When  placed  in  the  watchglass  the  Hydra  was  of  course  con- 
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tracted,  bnt  after  a  few  minxites  elongated  itself,  and  spread  out  its 
tentades  in  all  direclions.  The  Trichodina  took  no  notice  of  the 
Hydra.  Some  settled  themselves  down  in  a  quiescent  condition, 
whilst  others  woold  spin  round  with  a  concentric  motion,  after  a 
time  again  putting  themselves  in  motion.  If  they  struck  against 
the  Hydra  they  recoiled,  as  it  were,  from  the  contact,  and  con- 
tinued their  course;  but  at  no  time  was  there  any  adhesion  to 
show  their  ectoparasitic  nature.  After  the  lapse  of  an  hour  the 
Hydra  contracted  itself,  and  gradually  withdrew  its  tentacles  until 
they  were  mere  points ;  in  a  snort  time  thev  disappeared  entirely, 
and  decomposition  set  in;  some  of  the  Trichodina  lived  about 
three  hours  afterwards,  and  then  died.  This  experiment  was 
repeated  at  different  times  with  similar  results. 

It  was  otherwise,  however,  with  the  control  experiment  where 
the  Trichodina  at  once  attached  themselves  to  the  Hydra,  Both 
lived  for  days,  the  former  seeming  as  much  at  home  on  the  tentacles 
of  the  Hydra  as  on  the  branchiae  of  the  larv8B  of  Triton. 

I  tried  another  experiment  I  isolated  five  newts,  placing 
them  in  a  drv  bell-glass  on  some  pieces  of  granite,  and  kept  them 
without  fooa  or  water  for  twenf^-one  days.  I  did  this  to  know 
whether  the  fact  of  keeping  them  without  nutriment  would  have 
any  effect  on  the  existence  of  the  Trichodina  if  found.  Of  the 
five  newts  one  died  from  starvation,  and  the  others  became  very 
torpid,  huddled  up  together,  and  were  in  a  very  emaciated  condition. 
I  lolled  two,  and  found  that  the  viscera  had  shrunk  considerably, 
more  especially  the  liver.  The  ^all-bladder  was  distended  wiUi 
gall  of  a  light  ^eenish  colour — m  the  immediate  change  from 
larva  to  admt  it  is  of  a  dark  colour.  I  had  expected  to  find  some 
Trichodina  in  the  thorax,  but  did  not.  The  urino-seminiferous 
organs,  however,  in  both  specimens  of  newi^  were  swarming  with 
animals  in  different  stages  of  growth.  This  experiment  goes  to 
prove  that  a  long  dearth  of  water  has  no  effect  on  the  existence  of 
the  Trichodina  us  endoparasites.  The  other  two  I  placed  in  their 
natural  element,  and  they  soon  recovered  their  activity. 

I  n  reference  to  their  vitality,  I  may  remark  that  I  tried  in  many 
ways  to  keep  them  alive  for  anything  approaching  the  time  of  the 
control  experiment,  but  all  failed.  At  last,  working  on  the  assump- 
tion that  they  required  but  little  oxygen,  the  contractile  vesicle 
being  anything  but  an  active  one,  I  constructed  an  oblong  trough, 
with  iJie  upper  edges  ground  flai  In  this  I  placed  the  viscera, 
minus  the  lungs,  liver,  and  heart ;  at  the  same  time  syringing  the 
visceral  cavity,  and  emptying  the  contents  into  the  trough.  This 
I  covered  with  a  plate  of  glass,  having  previously  greased  the 
edges,  and  placed  the  whole  under  the  receiver  of  an  air-pump. 
By  thus  excluding  a  certain  quantity  of  air,  I  was  enabled  to  keep 
most  of  them  alive  for  about  twenty-four  hours. 
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In  my  yiew  the  species  of  Trichodina  with  which  I  have  been 
dealmg  d^ers  from  T.  pedieultis,  and  from  any  other  hitherto  known 
species. 

In  particular  they  have  not  that  hourglass  form  seen  so 
frequently  in  T.  pediculus^  either  when  found  on  the  tentacles  of 
Hydra^  or  on  the  branchiae  of  the  larva  of  Triton.  They  always 
retain  a  dome-like  form  (fig.  2).  I  do  not  consider  that  this 
persistency  of  form  is  due  to  the  sickly  condition  referred  to  by 
other  writers  in  fche  case  of  T.  pedietUuSy  as  all  the  specimens  I  have 
found  have  been  to  all  appearances  in  a  very  healthy  state.  Again, 
the  number  of  the  denticles  exceeds  those  of  T.  pedumlus;  tiie 
ring  of  the  acetabulum  of  the  former  consisting  of  tnirty,  whereas 
that  of  T.  pedictdus  has  twenty-six.  Its  endophst  is  band-like  and 
curyed,  and  the  cuticle  ofiers  a  greater  resistance  to  the  action  of 
acetic  acid  than  the  denticlea  The  pulsations  of  the  contractile 
yesicle  are  yery  sluggish. 

When  the  creature  is  treated  with  picro-carmine  I  find  that 
the  acetabulum  giyes  way,  and  the  whole  of  tixe  contents  of  the 
interior  are  ejected,  thus  leaving  the  lorica  empty  (fig.  6).  The 
acetabulum  is  articulated  to  the  body,  and  is  easily  detached  by 
careful  manipulation  of  the  compressorium.  The  greatest  length 
of  the  body  is  about  1/500  in.,  and  the  diameter  1/400  in. 

I  have  only  to  add  that  when  I  first  found  these  creatures 
I  thought  that  possibly  they  were  peculiar  to  the  pond  from  which 
I  took  the  newts;  since  then  I  have  captured  both  species  of 
Batrachiaus  in  various  ponds,  within  a  radius  of  four  miles  of 
Canterbury,  and  found  tnat  they  all  harboured  these  mrasites, 
though  in  none  did  I  find  a  single  specimen  of  Hydra.  The  same 
result  followed  an  examination  ot  a  dozen  newts  sent  me  by 
Mr.  T.  Bolton  from  Birmingham,  the  urino-seminiferous  organs 
containing  large  numbers  of  the  parasites. 
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SUMMARY 

or  CTUBBENT  BEflBABOHES  BELATINO  TO 

ZOOLOGY    AND    BOTANY 

(principally  Invertebrata  and  Cryptogamia)^ 

MICROSCOPY,   &c., 

INCLUDING  ORIGINAL  COMMUNICATIONS  FROM  FELLOWS  AND  OTHERS." 


ZOOLOGY. 

A.    VEBTEBBATA  :^Embryolog7,  Histolo^,  and  General. 

a.  Embryoloflry.t 

Idioplasm  and  Hnclear  Substance.f — To  the  numerous  recent 
contribntions  to  the  theory  of  heredity,  a  critical  reriew  is  added  by 
Dr.  J.  Frenzel. 

In  the  first  portion  of  this  snrrey  he  discusses  the  nature  of  sexnal 
reproduction,  noting  the  different  opinions  as  to  the  rdle  of  the  nuclei, 
the  import  of  the  sperm  protoplasm,  polyspermy,  &c.,  concluding  that 
the  real  male  substance  is  probably  confined  to  the*  nucleus,  though 
the  denial  of  any  important  function  to  the  associated  protoplasm  is 
not,  as  yet  at  any  rate,  justified. 

The  second  chapter  is  devoted  to  a  treatment  of  asexual  repro- 
duction, with  a  discussion  as  to  the  definitions  of  cell  and  nucleus, 
the  striking  absence  of  demonstrable  nuclei  in  numerous  instances,  the 
existence  of  diffused  **  pseudochromatic  "  substance,  and  the  probable 
morphological  solution  of  the  nucleus  in  yarious  cells. 

Lastly,  he  reviews  the  opinions  held  in  regard  to  the  real  inherited 
substance,  framing  a  number  of  evident  generalizations,  and  as  a 
general  conclusion  suggesting  that  the  specific  characters  are  trans- 
mitted by  the  nuclei,  while  the  reappearance  of  the  general  characters 
of  the  species  is  ensured  through  the  protoplasm  of  the  egg-celL  A 
lucid  reyiew  of  many  important  researches  is  available  in  this  lengthy 
paper,  which  does  not,  however,  contribute  any  important  new  sug- 
gestion to  the  solution  of  the  problem  of  heredity. 

♦  The  Society  are  not  intended  to  be  denoted  by  the  editorial  "  we,"  and  they 
do  not  hold  themselves  responsible  for  the  views  of  the  authors  of  the  papers 
noted,  nor  for  any  claim  to  novelty  or  otherwise  made  by  them.  The  object  of 
this  part  of  the  Journal  is  to  present  a  summary  of  the  papers  as  actually  ptilis/iedj 
and  to  describe  and  illustrate  Instruments,  Apparatus,  &o.,  which  are  either  new 
or  have  not  been  previously  described  in  this  country. 

t  This  section  includes  not  only  papers  relating  to  Embryology  properly  so 
called,  but  also  those  dealing  with  processes  of  Evolution,  Development,  and 
Reproduction,  and  with  allied  subjects. 

X  Arch.  f.  Mikr.  Anat.,  xxvii  (1886)  pp.  7a-128. 
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Spermatogenesis  in  Amphibians.* — Prof.  v.  la  Valette  St.  George 
reports  the  result  of  his  investigation  of  the  ontogeny  of  the  sperma- 
tozoa in  some  Amphibia. 

In  Bufo  cinereus  he  reasserts  what  he  maintained  some  years 
preyiously,  that  the  tail  consists  not  of  one  spiral  fringe,  bat  of  two 
filaments  united  by  a  thin  membrane.  The  addition  of  reagents 
effects  the  separation  of  the  two  tail  filaments.  The  movements  of  the 
sperms  are  described.  The  fate  of  the  residue  of  the  spermatide  ifbt 
used  up  in  forming  the  sperm  is  noted,  but  no  new  fact  of  importance 
is  announced.  In  regard  to  Hyla  arhorea  and  Bana  esculenla,  several 
descriptive  notes  are  communicated,  and  the  validity  of  former  con- 
clusions is  in  some  particulars  corroborated.  The  accuracy  of  the 
author's  long-since  stated  law  of  spermatogenesis  is  vigorously  em- 
phasised. 

History  of  the  Primitive  Streak.f — Prof.  J.  Kollmann  gives  an 
account  of  the  history  of  the  so-called  primitive  streak  in  "mero- 
blastia."  Seen  from  the  surface,  the  blastoderm  exhibits  three  primi- 
tive organs:  (1)  the  peripheral  ridge,  (2)  the  primitive  streak,  (3)  the 
medullary  groove  and  ridgea.  In  the  bird,  the  peripheral  ring  of 
blastoderm  which  marks  the  beginning  of  the  area  opaca  first  appears, 
then  the  primitive  streak  in  the  enclosed  space,  then  the  resulting 
primitive  groove  and  folds,  and,  lastly,  the  'medullary  groove  and 
ridges  without  any  association  with  the  primitive  str^k.  So  it  is 
in  mammals,  though  the  peripheral  pad  is  not  so  thick,  and  more 
transitory. 

EoUmann  notes  as  characteristics  of  the  primitive  streak  (1)  that 
it  is  associated  with  the  peripheral  ridge,  (2)  that  it  is  at  first  closed 
in  front,  (3)  that  the  subsequent  primitive  folds  are  also  in  association 
with  the  peripheral  ridge,  (4)  that  the  primitive  streak  goes  to  form 
the  posterior  portion  of  the  trunk,  and  (5)  that  though  the  chorda 
don^is  is  associated  with  it  in  position,  it  does  not  arise  from  it. 

In  the  Selachian  development  the  following  facts  may  be  ob- 
served:— The  primitive  streak  is  (I.)  at  first  sickle-shaped  in  the 
posterior  region  of  the  blastoderm;  it  afterwards  (II.)  exhibits  a 
median  thickened  portion,  peripheral  bud,  and  two  sickle-shaped 
horns;  from  the  median  thickened  portion  the  primitive  groove 
results  (III.),  intruding  into  the  area  pellucida,  as  in  birds  and 
mammals;  the  folds  elongate  backwards,  following  the  posterior 
margin  of  the  germinal  disc,  and  forming  finally  the  caudal  portion 
of  the  body.  The  primitive  groove  of  the  III.  stage  ought  not  to  be 
termed  the  medullary  groove,  from  which  it  is  quite  independent. 

In  regard  to  Teleostei,  Kollmann  refers  to  the  primitive  streak, 
the  peripheral  bud,  the  sickle-shaped  streaks,  associated  posteriorly 
with  the  peripheral  ridge,  and  a  small  region  of  embryonic  shield 
lying  in  front  of  the  peripheral  bud. 

A  slight  transitory  constriction  of  the  peripheral  bud  represents 

♦  Arch.  f.  Mikr.  Anat,  xxvii.  (1886)  pp.  885-96  (3  pis.), 
t  Biol.  Centralbl.,  vi.  (1886)  pp.  314-9 (Bericht  Vtrsamml.  Deutsch  Naturf., 
Strnasburg,  1885). 
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a  portion  of  the  primitiye  groove.  In  front  of  the  peripheral  bad  in 
the  region  of  the  embryonic  shield  a  portion  of  the  primitive  groove 
emerges  for  a  short  period,  in  a  stage  corresponding  to  III.  of  the 
above.  The  author  emphasizes  further  |hat  the  region  of  the 
primitive  streak  is  free  from  the  chorda,  which  afterwards  comes  into 
local  association  with  it,  that  the  medullary  groove  has  in  its  first 
appearance  no  connection  with  the  primitive  groove  behind  it. 

In  Reptiles  the  primitive  streak  has  the  form  of  a  bud  or  knob. 
The  primitive  groove  is  represented  by  the  neurenteric  canal,  described 
by  Eupffer  and  Benecke.  This  canal  has  all  the  characteristics  of 
a  primitive  groove :  (1)  it  is  found  in  the  region  of  the  bud,  as  in 
Selachia  and  Teleostei ;  (2)  it  is  closed  in  front ;  (3)  it  is  utilized 
in  forming  the  posterior  portion  of  th^  body ;  (4)  the  chorda  comes 
into  subsequent  local  connection  with  it ;  (5)  it  comes  to  be  a  con- 
tinuation of  the  neural  canal ;  (6)  the  margins  of  the  neurenteric  canal 
(or  primitive  groove)  represent  the  primitive  folds,  for  they  help,  as 
in  selachians,  birds,  and  mammals,  to  form  the  medullary  groove ; 
finally,  the  area  of  this  primitive  streak  extends  into  the  peripheral 
ridge,  and  is  there  associated  with  sickle-like  horns.  The  primitive 
streak  or  neurenteric  canal  of  reptiles  is  therefore  no  form  of  gastrula. 
The  result  of  EoUmann's  interpretation  is  to  maintain  in  the  different 
groups  an  intimate  homology  in  the  characters  of  the  primitive  streak 
and  in  the  phases  which  it  exhibits. 

Germinal  Layers  of  Chelonia.* — ^Prof.  K  Mitsukuri  and  Mr.  C. 
Ishikawa  have  investigated  the  formation  of  the  germinal  layers  in 
Trionyx  japanicui;  they  find  a  passage  which  commences  at  the 
blastopore  and  takes  a  forward  and  downward  course  to  the  ventral 
surface,  in  the  middle  of  which  it  opens  by  a  circular  orifice ;  at  the 
dorsal  lip  of  the  blastopore  the  ectoblast  is  continuous  with  the 
chorda-entoblast ;  the  conversion  of  the  axial  part  of  the  entoblast 
into  chorda-entoblast  proceeds  from  behind  forwards.  At  the  floor 
of  the  blastoporic  passage  the  ectoblast  fuses  with  the  entoblast,  and 
at  this  point  the  entoblast  is  given  off  posteriorly  in  all  directions 
through  180°.  The  line  of  the  primitive  streak  is  very  short.  The 
median  mass  formed  by  the  fusion  of  the  three  layers  appears  for  a 
short  space  on  the  dorsal  surface,  and  may  be  regarded  as  the 
remnant  of  the  yolk-plug  of  Rusconi. 

The  mesoblast  commences  as  a  string  of  cells  placed  dorsally  to 
the  enteric  entoblast  and  ventrally  to  the  ectoblast,  but  it  is  distinct 
from  both;  it  only  later  extends  into  the  region  in  front  of  the 
blastoporic  passage,  and  here  it  arises  as  a  paired  mass,  one  part  of 
which  is  always  continuous  with  the  chorda-entoblast,  and  the  other 
with  the  exterior  entoblast.  The  notochord  is  first  completed  in  the 
middle,  and  then  extends  backwards  and  forwards. 

With  regard  to  the  formation  of  the  blastoporic  passage,  the 
authors  somewhat  diffidently  suggest  the  following ;  at  the  end  of 
segmentfttion  the  blastoderm  becomes  divided  into  two  primary 
layers ;  but  when  the  differentiation  of  the  ectoblast  has  reached  the 

♦  Quart.  Joum.  Micr.  ScL,  xxvii.  (1886)  pp.  17-48  (4  pU.). 
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future  dorsal  lip  of  the  blastopore,  it  becomes  deflected  downwards 
and  continuous  with  the  axial  strip  of  the  lower-layer-cells.  In  the 
more  lateral  parts  the  ectoblast  continues  to  be  differentiated  and  the 
cells  meet  again  in  the  middle  line  a  little  way  behind  the  blasto- 
pore. 

Discussing  the  results  of  their  observations,  they  point  oat  that 
the  agreement  between  the  deyelopment  of  Amphioxus  and  the 
Amphibia  on  the  one  hand,'  and  the  Reptilia  on  the  other,  is  as  com- 
plete as  could  be  desired,  due  allowance  being  made  for  the  necessary 
differences  between  holoblastio  and  meroblastic  eggs ;  their  studies 
confirm  the  conclusions  of  Hertwig,  while  they  contradict  the  yiews 
of  Strahl,  who  has  opposed  Hertwig. 

Oleaginous  Spheres  in  the  Ova  of  Teleostean  Fishes.*  —  Mr. 
E.  E.  Prince  tbiuKs  that  there  is  little  value  in  the  division  of  pelagic 
eggs  into  those  with  one  or  more  oil-globules,  and  those  that  are  not 
so  distinguished,  which  has  been  suggested  by  Messrs.  Agassiz  and 
Whitman;  the  ova  of  closely  allied  species  exhibit  the  utmost 
diversity  in  this  respect.  Most  Gradoid  ova  are,  for  example,  without 
the  spheres,  but  in  the  ling  (Molva  tmlgaria)  there  is  a  single 
oleaginous  sphere  of  a  pale  green  tint  The  spheres  may  be  trans- 
ferred from  one  region  of  the  yolk  to  another,  but  the  normal  position 
is  at  the  vegetal  pole,  and  thither  they  always  return  when  the 
rotated  yolk  comes  to  rest.  The  precise  chemical  nature  of  these 
large  globules  is  still  uncertain,  but  their  composition  appears  to  be 
allied  to  the  lecithin  derivates  of  albumin.  It  is  possible,  therefore, 
that  they  have  an  ancestral  significance;  the  yolk  matter  of  the 
Teleostean  ovum  was,  Balfour  thought,  once  greater  in  bulk  than  it 
is  now,  and  if,  as  the  vitelline  mass  diminisheid,  the  lecithin  did  not 
decrease  in  the  same  degree,  globules  would  be  formed  such  as  are 
found  in  so  many  Teleostean  eggs. 

Embryology  of  the  Opossum-f— Prof.  E.  Selenka  communicates 
a  short  report  on  the  development  of  the  opossum,  and  origin  of  the 
mammalia.  After  segmentation  has  ended,  the  egg  consists,  from 
outside  inwards,  of  a  zona  radiata,  a  layer  of  nutritive  yolk,  the 
ectoderm,  the  endoderm,  and  the  yolk-cavity.  From  the  primitive 
groove,  an  anterior  proliferation  forms  the  chorda  dorsalis,  the  two 
mesoderm  folds  are  formed  at  the  sides.  Five  days  after  fertilization 
the  amniotic  duct  is  closed.  There  is  no  transitory  ectoderm,  and  no 
formation  of  villi.  The  nutrition  of  the  embryo  is  effected  solely 
by  the  osmosis  of  uterine  lymph  through  the  chorion.  The  very 
loose  attachment  of  the  egg  is  effected  by  the  persisting  zona.  The 
nuclei  of  the  striped  muscle  fibres  lie  axially. 

I  Structure  and  Development  of  Feathers.} — Dr.  R.  Elee  gives  a 
useful  account,  supplemented  and  corrected  by  his  own  observations 
of  what  is  known  in  regard  to  the  structure  and  development  of 

♦  Ann.  and  Mag.  Nat.  Hist,  xviii.  (1886)  pp.  84-90. 

t  Biol.  CeutralW.,  vi.  (1886)  pp.  283-4  (Bericht  Versamml.  Deutsch.  Nftturf., 
Strasaburg,  1885). 

X  Zeitecbr.  f.  Natnrwiss.,  Hx.  (1886)  pp.  110-56  (1  pi.). 


Digitized  by 


Google 


938  BUMMABY   OF   OUBBENT   BESEABGHES   BELATING   TO 

feathers.  In  his  investigations  young  chicks  and  ducklings  within 
the  egg  (from  the  sixth  to  the  tenth  day)  were  treated  for  a  few 
minutes  with  a  concentrated  solution  of  corrosive  sublimate  at  50°  C, 
and  were  then  washed  with  dilute  alcohol.  Relative  portions  were 
hardened  in  alcohol  and  stained  with  picro-carmine.  The  same 
method  was  applied  in  the  study  of  feather  regeneration. 

Hie  first  feathers  or  dunes  are  briefly  discussed  in  their  primitive 
form  and  then  in  their  development.  The  extension  of  the  growing 
epidermis  is  referred  to  in  explanation  of  the  origin  of  the  folds 
which  give  rise  to  feathers  and  similar  structures.  Into  the  papilla 
formed  from  the  thin  outer  ^  opitrichium  "  and  the  mucous  layer,  a 
nourishing  cutis  papilla  penetrates,  richly  furnished  with  capillary 
branches.  A  number  of  clefts  appear  in  the  epidermis,  and  between 
these  elongated  cells  of  the  cutis  insinuate  themselves,  from  the  apex 
downwards.  These  clefts  mark  oflf  the  principal  rays  of  the  future 
dune,  and  the  epidermic  material  enclosed  between  each  two  clefts 
serves  for  the  construction  of  each  medulla-containing  ray.  While 
this  stellate  notching  is  progressing,  the  papilla  is  still  growing  in 
length.  In  consequence  of  the  insinuation  of  the  cutis  within  the 
clefts,  the  outer  epidermal  cells  come  into  more  nutritive  relations 
and  become  cylindrical  like  those  of  the  mucous  layer.  A  capillary 
lies  in  each  comer  of  the  stellate  figure.  The  cylindrical  cells  at 
each  side  of  the  cleft  begin  to  extend  peripherally,  and  become 
cornified  ;  the  round  cells  which  they  enclose  as  in  a  tube,  form  the 
central  medullary  cells.  The  more  peripheral  round  cells  which  are 
not  included  go  to  form  the  secondary  rays  associated  with  the  above- 
mentioned  tubes  or  principals.  The  cylindrical  cells  also  share  in 
forming  the  basal  portions  of  the  secondaries.  Meanwhile  the  cutis 
papilla  is  dying.  The  basal  piece  of  the  feather  is  the  undivided 
root  of  the  papilla.  The  "  epitrichium "  is  loosened  during  the 
folding  or  notching,  rapidly  becomes  homy,  and  is,  as  is  well  known, 
thrown  ofif  when  the  young  bird  leaves  the  egg.  A  considerable 
number  of  different  forms  of  dunes  are  then  described. 

After  describing  briefly  the  familiar  stmcture  of  the  adult  feather, 
and  noting  especially  how  the  superior  margin  of  each  radius  is  folded 
so  as  to  form  a  perfect  groove  in  which  the  hamuli  of  the  anterior 
radius  lie.  Dr.  Elee  passes  to  discuss  the  development.  Even  within 
the  egg  the  apex  of  the  future  feather  appears  at  the  base  of  the 
dunes.  The  whole  papilla  sinks  deeply  in  the  skin.  The  capillaries 
multiply  in  number,  more  than  a  hundred  being  often  present.  The 
number  of  epidermic  layers  is  also  very  considerable.  More  numer- 
ous clefts  arise  as  before,  the  corium  insinuates  itself,  round  cells 
become  cylindrical.  Two  associated  rows  of  the  latter  enclose,  as 
before,  a  number  of  round  cells,  forming  the  future  medulla.  The 
majority,  however,  do  not  form  these  ratnt,  but  retaining  their  dis- 
position in  two  rows  form  the  radii.  The  cylindrical  cells  composing 
each  row  stretch  peripherally,  and  becoming  bent  form  the  cilia  or 
hamuli. 

The  development  of  the  shaft  and  after-shaft,  the  nature  of  the 
calamus,  and  the  modifications  of  the  cutis  papilla  are  then  discussed. 
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The  frequent  statement  that  "after  the  full  development  of  the 
feather,  the  oalamns  is  constrioted,  and  the  cutis  papilla  dies,"  is 
denied,  since  the  calamus  is  never  wholly  constricted,  and  before  the 
feather  is  half-grown  the  upper  portion  of  the  papilla  is  dead.  The 
throwing  off  of  the  "  epitrichium  "  layer,  and  of  the  horny  sheath  from 
the  stratum  comeum  superius  is  then  described. 

The  process  by  which  the  outer  and  medullary  cells  undergo 
horny  change,  the  origin  of  the  pigment  from  wandering  cutis  cells 
and  independently  within  the  outer  cells  of  the  radii,  the  different 
forms  and  distribution  of  permanent  feathers,  the  phenomena  of 
moulting,  the  homologies  of  scales,  feathers  and  hairs,  and  lastly  the 
historic  evolution  are  briefly  discussed. 

Monstrosities  in  the  £^g  of  the  Chick.* — ^M.  C.  Dareste  has  made 
a  number  of  fresh  observations  on  the  production  of  monstrosities  in 
the  egg  of  the  chick  by  a  modification  of  the  germ  previous  to 
incubation.  He  finds  that  eggs  put  to  incubate  four  days  after  laying 
gave  no  monsters;  of  eight  eggs  he  found  that  of  those  put  to 
incubate  after  five  days  two,  of  those  put  after  six  days  one,  and  of 
those  put  seven  days  after,  three  produced  monsters.  He  comes  to 
the  conclusion  that  the  diminution  of  the  vitality  of  the  germ,  which 
determines  the  teratological  evolution,  may  be,  at  least  at  elevated 
temperatures,  very  precocious;  as  normal  and  monstrous  embryos 
were  found  side  by  side,  it  is  not  the  incubatory  process  that  is  at 
fault,  there  must  be  some  modification  of  the  germ  anterior  to  incuba- 
tion. This  can  only  be  explained  by  a  reference  to  that  individuality 
which,  as  the  author  has  long  since  shown,  plays  so  great  a  part  in 
teratogeny.  What  these  anterior  modifications  are  wo  cannot  now  say, 
for  we  only  know  them  by  the  result  of  their  influence  on  the  embryo. 

Influence  of  Gravity  on  the  Frog  OvunLf— In  reporting  Prof. 
G.  Bom's  recent  researches  on  hybridization,  a  brief  review  may 
be  given  in  the  first  place  of  his  previous  investigation  as  to  the 
influence  of  gravity  on  the  frog  ovum.  Pfluger  had  shown  that  ova 
fixed  in  a  given  position  when  Uie  gelatinous  envelope  was  not  com- 
pletely swollen,  retained  this  position  both  externally  and  internally. 
This  method  was  utilized  in  order  to  investigate  what  happened 
when  definite  regions  were  placed  uppermost.  If  the  clear  region 
was  directed  upwards,  and  it  is  known  from  the  way  the  egg  floats,  (&c., 
to  contain  the  heavier  material,  a  readjustment  took  place.  The 
specifically  heavier  albumioous  substance  slid  downwards,  the  lighter 
was  gradually  forced  to  the  top.  So  it  happens  within  the  mother  in 
the  ova  fixed  with  the  clear  region  uppermost.  The  process  is  com- 
plicated, however,  by  a  number  of  factors : — the  superficial  layers  are 
firmer  than  the  more  fluid  interior ;  the  interior  matter  is  emulsion- 
like and  viscid,  not  mixing  readily  with  the  rest,  so  that  in  movement 
sharp  bounding  layers  are  formed ;  and  finally  the  whole  sphere  is 
inflnenced  by  the  pressure  of  the  imperfectly  swollen  gelatinous 
envelope. 

♦  Comptes  Rendufl,  ciii.  (1886)  pp.  355-6. 

t  Arch.  f.  Mikr.  Anat.,  xxiv.  (1885)  pp.  475-545  (2  pla.). 
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Prof.  Bom  describes  at  length  the  yarious  phenomena  exhibited 
during  the  readjustment  of  the  material  in  different  positions  of  the 
ovum.  In  oTa  in  their  normal  environment,  fertilization  seems 
markedly  to  accelerate  the  readjustment.  In  unfertilized  oTa  the 
change  takes  place  yery  much  slower.  The  penetrating  sperm  appears 
to  effect  a  change  in  the  consistence  of  the  egg  substances,  making 
them  more  fluid. 

In  following  the  history  of  the  sperm,  Bom  has  shown  that  while 
there  is  no  special  micropyle,  the  sperm  cannot  enter  at  any  place,  but 
only  in  a  region  covered  with  the  pigmented  cortical  layer.  It  never 
enters  in  regions  where  the  white  yolk  is  on  the  surface,  and  this  is 
known  to  be  the  more  compact. 

Bom  seeks  to  explain  the  level  and  horizontal  position  of  the 
nuclear  spindle  in  the  axis  of  the  normal  ovum  in  reference  to  the 
directive  influence  exercised  by  the  protoplasm  on  the  nucleus.  This 
varies  according  to  the  character  and  diistance  of  the  protoplasmic 
portions,  and  the  horizontal  position  of  the  spindle  is  the  only  one  in 
which  the  directive  influences  would  be  in  equilibrium.  This  theory 
is  developed  in  detail  in  regard  to  the  different  divisions  of  the  ovum, 
both  in  its  normal  environment  and  when  fixed. 

The  author  inclines  to  explain  hereditary  transmission  not  directly 
in  chemi(».l  terms,  but  in  reference  to  the  arrangement  of  minute 
elements.  Now  he  has  shown  that  though  the  general  protoplasm 
be  literally  turned  upside  down,  and  moved  about  to  such  an  extent 
that  almost  no  particle  retains  its  normal  position  in  relation  to 
adjacent  particles,  yet  the  resulting  tadpole  is  normal :  the  specific 
transmitting  stmcture  must  therefore  lie  in  the  nucleus  which  under- 
goes no  visible  change  in  the  readjustment  brought  about  by  gravity. 
This  agrees  with  the  independent  results  reached  by  Eoux.  Bom 
compares  his  observations  and  conclusions  throughout  with  those  of 
Pfltiger,  0.  Hertwig,  Boux,  and  Bauber,  who  have  lately  worked  at 
the  same  problems. 

Embryology  of  Torpedo  marmorata.* — Prof.  J.  v.  Perenyi  finds 
that  the  meroblastic  ova  of  Torpedo  marmorata  are  surrounded  by 
a  fine  stmctureless  vitelline  cuticle ;  the  nuclei  which  appear  beneath 
the  blastoderm  in  the  trophoblast  sink  downwards  and  take  on  the 
characters  of  cells ;  these  partly  give  rise  to  the  endoderm,  and  partly 
form  nutrient  yolk;  the  primary  blood-cells  appear  to  arise  from 
them.  The  lower  wall  of  the  enteron  is  not  formed,  as  in  Pristiurus, 
by  the  first-mentioned  cells  of  the  nutrient  yolk,  but  by  the  constric- 
tion of  the  lateral  parts  of  the  embryo.  The  notochord  is  constricted 
off  from  the  endoderm  in  the  form  of  a  canal,  which  appears  first  at 
the  middle,  then  at  the  anterior,  and  lastly  at  the  posterior  region  of 
the  embryo.  The  membrane  which  invests  the  chord  is  formed  of 
cells,  and  should,  therefore,  be  called  membrana  propria  rather  than 
cuticula  chordsB.  When  the  termination  of  the  chord  undergoes 
division,  its  furcate  portions  grow  between  the  ectodermal  and  endo- 
dermal  walls  of  the  developing  neurentric  canal.     The  tip  of  the 

*  Zool.  Anzeig.,  ix.  (1886)  pp.  433-6. 
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notochord  extends  as  far  as  the  anterior  end  of  the  hypophysis ;  daring 
development  the  chord  becomes  so  enclosed  by  ihe  cartilaginous 
chordal  sheath  that  it  persists  only  as  an  irregular  stellate  mass  in 
the  centre  of  the  biconcave  bodies  of  the  vertebrsB.  The  subchordal 
rod  is  formed  of  mesodermal  cells,  and  in  embryos  15-20  mm.  long  it 
unites  with  the  cells  of  the  skeletogenons  sheath  of  the  chord,  in  the 
formation  of  which  it  takes  part.  This  sheath  is  derived  from  those 
cells  of  the  splanchnopleure,  which  become  separated  off  when  the 
somites  are  formed ;  it  is  absent  within  the  shell  when  the  membrana 
propria  is  alone  developed ;  beyond  it  the  sheath  touches  and  is  not 
separated  from  the  connective-tissue  cells  which  arise  from  the 
somites.  In  the  cells  of  the  sheath  secondary  formation  of  cartilage 
occurs,  and  the  cells  surround  it  in  a  plexiform  fashion,  while  cal- 
careous salts  become  deposited  in  the  plexus.  In  the  embryo  the 
skeletogenons  layer  forms  an  important  part  of  tho  vertebral  column, 
but  in  the  adult  it  only  forms  delicate  calcified  rings  within  the 
vertebrad,  and  an  important  part  of  the  intervertebral  portion. 

Beproductive  Elements  of  Myzine  glutinosa.* — ^Mr.  J.  T.  Cun- 
ningham finds  that  the  firm  membrane  inclosing  the  ripe  deposited 
ovum  of  MyxineiB  a  primary  egg-membrane  produced  within  the  follicle, 
and  that  the  polar  threads  are  processes  from  this  membrane.  The 
membrane  itself  is  single,  and,  as  it  has  minute  pores  perpendicular 
to  its  surface,  it  is  a  zona  radiata ;  it  is  homologous  with  the  single  or 
double  zona  radiata  of  Petromyzon  and  of  Teleosteans.  At  that  pole 
of  the  ovum  at  which  the  germinal  disc  is  situated  the  membrane  is 
perforated  by  a  micropyle ;  this  last  is  produced  by  a  process  from 
the  follicular  epithelium.  The  immature  testis  of  Myxine  consists  of 
a  thickened  border  of  the  mesorchium  containing  more  or  less  spheri- 
cal capsules,  which  are  filled  with  hyaline  nucleated  spermatoblasts  ; 
a  large  proportion  of  immature  Myxine  are  hermaphrodite,  the 
posterior  portion  of  the  reproductive  organ  containing  testicular 
capsules,  similar  in  structure  to  those  of  the  male ;  in  these,  but  not 
in  the  male,  the  author  found  spermatozoa ;  the  males  are  very  rare. 

Development  of  Fnndulus  heteroclita8.t — Mr.  J.  A.  Byder 
finds  ^e  zona  radiata  of  the  egg  especially  well  developed,  and 
thickly  covered  with  very  fine  filaments  which  have  not  hitherto 
been  noticed  in  any  Cyprinodont  fishes,  though  known  in  Belone^ 
Exoceetus,  and  others.  By  the  intertwining  of  these  filaments  the  eggs 
are  bound  together,  and  are  suspended  to  seaweeds,  &o.  The  oil- 
globules  are  small,  numerous,  and  situated  a  little  to  the*  side  of  the 
blastodiso. 

Development  of  the  Mud-minnow.^ — ^The  ova  of  this  species  are 
laid  singly,  and  adhere  to  aquatic  plants  by  means  of  their  general 
coating.  Mr.  J.  A.  Byder  finds  a  group  of  small  oil-globules  imme- 
diately below  the  blastodisc,  which  become,  as  the  latter  extends, 
more  and  more  scattered  over  the  surface  of  the  ovum.  There  is  a 
very  active  amoeboid  movement  of  the  substance  of  the  yolk  at  the 

♦  Quart  Joam.  Mior.  8ci.,  xxvii.  (1886)  pp.  49-76  (2  pU.). 

t  Amer.  Natural.,  xx.  (1886)  p.  824.  X  Ibid.,  pp.  823-4. 
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time  of  the  formation  of  the  blastodiso.  The  young  Umbra  limi  is 
hatched  on  the  sixth  day.  The  air  bladder  appears  three  days  later, 
behind  the  pectorals.  By  the  sixteenth  day  the  pigment  has  become 
so  abundant  as  to  render  the  larva  very  dark.  Immediately  after 
hatching,  the  notochord  extends  into  a  lobe  projecting  at  the  end  of  the 
tail.  This  lobe,  which  becomes  absorbed  as  growth  proceeds,  is 
homologous  with  the  **  opisthure  "  of  Chimsera,  and  of  the  larval  Lept- 
do8teu8.  A  similar  but  smaller  lobe  is  present  in  the  young  pike ; 
but  no  teleostean  approaches  the  Hhomboganoids  in  this  respect,  so 
closely  as  does  Uni>ra. 

Mode  of  attachment  of  the  Ovum  of  Osmerus  eperlanus.* — ^The 
ovum  of  the  smelt  is  usually  stated  to  be  attached  by  a  short  ligament 
to  solid  objects.  This  '<  ligament "  Mr.  J.  T.  Cunningham  finds  to  be, 
in  reality,  the  outer  layer  of  the  zona  radiata.  The  zona  is  divided 
into  two  more  or  less  distinct  layers,  the  internal  layer  having  very 
numerous  fine  pores,  and  the  outer  having  fewer  pores.  When  the 
egg  is  laid  the  external  layer  breaks  over  a  small  area  and  unrolls  in 
such  a  way  that  it  remains  attached  to  the  egg  over  a  circular  area, 
whilst  the  rest  of  it  serves  as  a  suspensory  membrane.  Before  being 
laid  the  ovum  possesses,  outside  the  zona  radiata,  a  delicate  structure- 
less membrane,  derived  probably  from  the  connective-tissue  layer  of 
the  follicle. 

Origin  of  Blood-corpuscles  in  Teleostean  Embryos.f — Herr  H.  E. 
Ziegler  has  continued  his  researches  on  the  embryology  of  Teleosteans 
in  an  inquiry  into  the  origin  of  the  blood-corpuscles. 

(a)  The  corpuscles  do  not  arise  from  cells  of  the  yolk,  as  has  been 
stated.  There  are  no  cells  in  the  yolk ;  but  large  oval  nuclei,  under- 
going modifications  apparently  of  a  degenerative  nature. 

(&)  When  the  blastoderm  has  grown  round  more  than  two-thirds 
of  tne  egg,  and  the  space  between  the  parietal  plates  has  extended 
(about  the  13th  day),  a  strand  of  cells  may  be  observed  at  the  side  of 
the  foregut,  below  the  splanchnopleure.  The  strand  extends  forwards 
medianly  into  the  undifferentiated  mesoderm  mass  of  the  head.  As 
the  cavity  between  the  parietal  plates  enlarges,  and  as  the  foregut  is 
medianly  separated  off  from  the  yolk,  the  buids  of  cells  above  referred 
to,  meet  medianly  and  form  the  endothelium  of  the  heart. 

(c)  Before  any  blood-corpuscles  appear  in  the  vessels,  the  sinus 
▼enosus  contains  a  few  which  seem  to  originate  as  follows :  The  pro- 
tovertebrflB  are  not  sharply  defined  laterally  in  the  region  of  the  sinus 
▼enosus,  they  protrude  between  somatopleur  and  ectoderm  in  such  a 
way  that  the  connection  of  the  cells  becomes  loose  laterally,  and 
amoeboid  cells  appear  to  find  their  way  between  the  splanchnopleure 
and  the  yolk,  reaching  and  entering  the  sinus  venosus. 

(d)  A  mass  of  cells  described  by  Oellacher  becomes  modified  into 
the  median  vein  running  below  the  aorta,  and  into  the  blood-corpus- 
cles which  fill  this  vessel.  Before  this  mass  becomes  connected  with 
the  system,  a  large  number  of  the  cells  are  given  off.     In  the  middle 

♦  Proc.  Zool.  Soc  Loud.,  1886,  pp.  292-5  (1  pi.), 
t  BioL  Centralbl,  vi.  (1886)  pp.  284-5. 
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portion  of  the  trunk  masses  of  cells  pass  down  to  the  yolk  by  narrow 
slits,  between  the  gat  and  the  vertical  portion  of  the  parietal  plates 
(17th  day).  There  they  accumulate  beside  the  embryo,  and  move 
peripherally  beneath  the  splanchnopleure.  They  give  rise  to  the  first 
vessels  of  the  yolk,  and  especially  to  the  peripheral  vein  of  the  area 
vasculosa.  These  masses  of  cells  are  enveloped  by  flat  cells ;  their 
origin  is  comparable  to  a  budding  of  the  mother  blood-vessel ;  from 
the  latter  as  they  grow  they  derive  their  contained  corpuscles.  When 
the  marginal  vein  has  developed  and  come  into  connection  with  the 
sinus  venosus  (19th  day),  the  latter  is  considerably  enlarged,  and 
exhibits  a  great  number  of  blood-corpuscles. 

Larval  Theory  of  the  Origin  of  Tissue.*— Prof.  A.  Hyatt  en- 
deavours to  prove  a  phyletic  connection  between  Protozoa  and  Meta- 
zoa,  and  to  show  that  the  tissue-cells  of  the  latter  are  similar  to 
asexual  larvsB,  and  are  related  by  their  modes  of  development  to  the 
Protozoa.  This  seems  to  be  indicated  by  the  fact  that  the  tissue-cells 
exhibit  highly  concentrated  or  accelerated  modes  of  development 
according  to  a  universal  law  of  biogenesis. 

No  bushy  colonies  of  cells  are  built  up  in  the  Metazoa,  except  in 
cases  of  incomplete  segmentation  of  the  ovum.  These  forms  are 
skipped,  and  the  complex  colouies  which  arise  by  fission  consist  of 
*'  zoons  "  divided  by  distinct  walls.  As  a  result  of  the  thickening  of 
the  mesembryon,  the  habit  of  budding  was  more  or  less  suppressed,  so 
that  the  higher  types  are  to  be  considered  as  individuals  with  a 
highly  plastic  form,  liable  to  excessive  outgrowths,  but  not  as  branch- 
ing Metazoa. 

The  author  advocates  the  doctrine  of  the  common  but  independent 
origin  of  types,  and  urges  that  palesontology  carries  back  their  origin 
further  and  further.  Early  geologic,  like  early  ontogenetic  history 
exhibits  a  more  highly  concentrated  and  accelerated  process  in  evolu- 
tion than  that  which  has  occurred  at  later  periods  of  the  earth's 
history 

Mechanics  of  Development. f — I^r.  W.  Roux  continues  the  general 
character  of  his  previous  researches  in  a  memoir  on  the  mechanics  of 
development  in  the  embryo,  which  forms  one  of  the  pioneer  explora- 
tions of  this  but  little  known  field.  He  distinguishes  Belf-differeniic^ 
tioKiy  where  the  specific  nature  of  the  modification  is  determined  by 
the  energies  of  the  system,  from  correlative  differentiation^  or  change 
determined  by  action  and  reaction  between  the  system  and  its  sur- 
roundings. Having  previously  shown,  in  contrast  to  Pfluger,  that 
the  formal  development  of  the  egg  is  independent  of  gravity,  he  notes 
this  as  a  case  where  self-differentiation  predominates.  The  influence 
of  electrical  stimulus  and  of  mechanical  injunr  at  various  stages  are 
discussed  in  detail.  Thus  frog  ova  pricked  with  a  needle,  so  that  some 
of  the  material  was  lost,  often  developed  into  smaller  moribund  forms. 
After  considerable  loss,   however,   normal  development  frequently 

*  Proc.  Boat.  Soc.  Nat.  Hisi,  xziiL  (1885)  pp.  45-163. 
t  Zeitachr.  f.  Biol,  xxi.  (1886)  pp.  1-118. 
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occurred.  Definite  injuries  to  the  ovum  produced  definite  defects  in 
the  embryo.  Many  portions  of  the  embryo  seem  to  exhibit  self- 
differentiation.  The  nature  of  the  injuries  makes  a  report  of  their 
details  difficult :  the  above  illustrates  their  general  character. 

fi.  HiBtology.* 

Hudear  Division  in  the  Spinal  Cord.f — Prof.  A.  Bauber  seeks 
to  answer  the  following  questions : — Are  the  figures  of  nuclear  mitosis 
observed  in  the  spinal  cord,  similar  to  those  observed  elsewhere  ?  do 
other  than  mitotic  modes  of  division  occur  ?  in  what  layers  of  the 
medullary  cord  do  the  nuclear  divisions  occur  ?  what  axis  or  axes  of 
division  predominate  ?  at  what  stages,  d:c.,  do  the  mitoses  occur  ?  His 
research,  so  far  as  communicated,  relates  to  the  Batrachia. 

Historical,  In  1881,  Altmann's  researches  on  the  embryology  of 
the  chick  seemed  to  lead  him  to  these  striking  conclusions : — (a)  that 
all  diverticula  of  ectoderm  and  endoderm,  and  these  two  layers  them- 
selves when  more  than  one  stratum  thick,  exhibited  nuclear  division 
only  in  that  layer  which  represents  the  outer  side  of  the  original 
ectoderm  or  endoderm — in  the  stratum,  in  other  words,  furthest  from 
the  mesoderm.  The  spinal  cord  thus  exhibits  nuclear  division  only 
in  the  layer  next  the  central  canal,  (h)  The  planes  of  division  are 
almost  exclusively  parallel  to  the  bounding  surface.  The  cells 
multiply  in  a  superficial  direction,  and  not  in  the  direction  of  the 
thickness.  The  first  result  suggested  at  once,  among  other  questions, 
an  inquiry  as  to  the  nutritive  supply  which  determined  the  occurrence 
of  proliferation  in  such  a  position,  nor  is  the  second  result  less  striking 
in  its  suggestion  that  the  increase  in  thickness  is  really  secondary, 
and  dependent  on  the  displacement  of  the  cells  which  multiply  only 
in  a  superficial  direction.  After  discussing  the  import  of  these 
results,  Bauber  traces  the  course  of  research,  showing  how  Uskoff 
fully  confirmed  Altmann,  while  Pfitzner  describes  nuclear  figures 
through  the  entire  thickness  of  the  wall.  In  1882  Bauber  noted  the 
presence  of  mitosis  in  all  the  layers,  and  even  most  abundantly  in  the 
outermost.  Yignol,  however,  again  confirmed  the  results  of  Alt- 
mann and  Uskoff,  to  which  the  research  of  Koganei  on  the  retina 
was  also,  for  the  most  part,  corroboratory.  A  recent  research  on  the 
embryo  of  Tropidonohia  natrix  by  Merk,  also  partially  supports  the 
conclusions  of  Altmann.  In  the  spinal  cord  of  this  form  there  is  a 
single  proliferating  layer,  furthest  from  the  mesoderm,  next  the 
central  canal.  In  the  brain  and  in  the  retina  this  ventricular  proli- 
ferating layer  is  present  only  in  the  earlier  periods  of  development ; 
afterwards  the  deeper  layers  also  exhibit  figures  of  division,  which  are 
then  more  or  less  absent  from  the  ventricular  sheath ;  at  different 
periods  the  position  of  proliferation  changes.  In  the  cerebellum^ 
division  occurs,  from  the  first,  in  all  the  layers.  Merk  has  thus 
demonstrated  the  existence,  in  brain  and  retina,  of  "  ultra-ventricular  " 
mitoses. 

*  This  section  in  limited  to  papers  relating  to  Cells  and  Fibres, 
t  Arch.  f.  Mikr.  Anat.,  xxvi  (1886)  pp.  622-44  (1  pi.). 
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Bauher'i  observations.  After  tills  indispensable  bistorioal  summary. 
Prof.  Eauber  communicates  the  result  of  his  own  researches : — (a)  In 
a  section  of  Tropidonotus,  exactly  the  same  as  that  described  by  Merk, 
Bauber  notes  the  distinct  presence  of  mitoses  in  ultra-yentricular 
regions.  In  the  two  outermost  mitoses,  occurring  in  the  outermost 
layer  of  cells,  the  planes  of  division  are  horizontal ;  in  those  further 
inwards,  approximately  so.  (b)  The  innermost  mitoses  emphatically 
predominate,  and  the  direction  of  diyision  is  generally  radial, 
occasionally  somewhat  oblique,  and  rarely  tangential,  (c)  In  the 
brain  of  a  young  tadpole,  proliferation  occurs  not  only  in  the  layer 
next  the  cavity,  but  in  all  the  other  layers.  The  growth  in  thickness 
is  partly  independent,  through  the  multiplication  and  growth  of  the 
original  epithelium  and  by  the  formation  of  new  layers  by  tangential 
division,  and  partly  secondary  in  consequence  of  superficial  multipli- 
cation of  the  epithelial  layer  by  radial  division,  {d)  In  the  spinal 
cord  of  the  tadpole,  as  in  that  of  Tropidonotus,  mitoses  occur  in  the 
outer,  as  well  as  in  the  inner  strata.  The  increase  in  thickness  is 
therefore  as  in  the  brain,  both  direct,  and  indirect.  {e\  Similarly  with 
the  retina,  the  pre-eminently  proliferating  layer  is  tne  external,  that 
which  originally  bounded  the  primitive  eye-ventricle,  and  is  adjacent 
to  the  subsequent  pigment  layer.  Mitoses  occur,  however,  in  the  other 
layers ;  the  direction  of  division  is  pre-eminently,  but  not  exclusively, 
radial,  and  the  growth  in  thicloiess  is  both  direct  and  indirect. 
(/)  In  the  olfactory  groove,  the  &vourite  proliferating  layers  are  the 
mesodermal,  and  those  next  to  it.  Mitoses  occur,  however,  in  all  the 
strata.    A  continuation  relative  to  other  Vertebrates  is  promised. 

Indirect  division  in  Cells  of  Tumours.* — ^M.  V.  Gomil  has 
observed  division  by  threes  in  the  cells  of  two  tumours,  both  of  which 
were  epitheliomatous.  Sections  revealed  the  fsict  that  the  trilobate 
chromatic  filament  became  completely  separated  into  three  distinct 
plates  within  one  nucleus. 

Import  of  C7tozoa.t — ^rof.  J.  Oaule  has  lately  developed  his  theory 
of  the  cytozoa  which  are  regarded  by  most  authorities  as  parasites  in 
the  blood.  He  still  adheres  to  the  reasons  which  seem  to  him  to 
disprove  the  simply  parasitic  character  of  these  elements. 

The  typical  cytozoa  have  a  somewhat  complicated  structure. 
They  contain  an  unmistakable  nucleus,  and  their  protoplasm  consists  of 
two  portions,  on  the  one  hand  of  a  substance  occupjring  the  two  points 
of  the  cy tozoon  {"  nigrosinophilous  substance  "),  and,  on  the  other,  of 
two  granules  lying  in  a  clear  space  at  each  side  of  the  nucleus  (^'  eosin- 
ophilous  substance  "y  The  cytozoon  thus  unites  the  nigrosinophilous 
substance  characteristic  of  amoeboid  cells  of  the  (frog^  blood,  and 
the  eosinophilous  substance  composing  the  granules  oi  the  plasma. 
These  two  substances  occur,  indeed,  variably  in  all  cells.  Almost  every 
kind  of  cell  may  form  a  cytozoon.  The  cytozoa  vary  considerably 
within  the  same  individual,  and  very  greatly  in  different  genera, 

♦  Gomptes  Rendns,  ciii.  (1886)  pp.  78-80. 

t  Biol.    Centralbl.,  vi.  (1886)  pp.  345-51    (Bericht   Veraamml.    Deutsoh. 
Xatnrf.  Strassborg,  1885> 

8er.  2.— Vol.  VI.  3  Q 


Digitized  by 


Google 


946  SUMHABY  OF  OUSBENT  BBSBABGHE8  RELATING  TO 

frequently  ezUbiting  oilia  for  inBtanee,  as  in  tiie  salamander  and  in 
man. 

When  tiie  blood  leayes  the  vessels,  the  cjtozoa  leave  the  corpuscles 
and  melt  away  in  the  fluid.  The  blood  must  therefore  be  fixed  by  a 
special  method  (not  noted). 

In  discussing  the  import  of  these  elements,  Prof.  Gaule  proposes 
two  questions : — (1)  What  r61e  do  thoy  play  in  the  life  of  the  organism  ? 
and  (2)  From  what  cells  do  they  originate,  and  what  cells  do  they 
become  ?  Their  history,  according  to  Gaule,  is  as  follows : — In  the 
spleen,  and  exceptionally  in  the  liver,  they  leave  the  red  blood-cor-* 
pusdes,  and  find  their  way  into  certain  cells  rich  in  protoplasm,  which 
Gkkule  terms  '*  nurse-cells."  Groups  of  those  nurse-cells  lie  scattered  in 
the  frog  spleen  like  the  follicles  in  the  spleen  of  mammals.  The  groups 
increase  greatly  in  size,  and  their  appearance  becomes  altered.  The 
nigrosinophilous  protoplasm  becomes  filled  with  granules  of  a  peculiar 
pigment  formed  from  that  of  the  blood.  During  this  process  the 
protoplasm  exhibits  a  beautiful  iron  reaction  with  ferrocyanate  of 
potassium.  In  these  nurse-cells  the  young  blood-corpusdes  originate, 
and  the  whole  process  lasts  from  autumn  to  spring. 

While  the  new  corpuscles  are  thus  in  making,  the  old  ones  from 
which  tiie  cytozoa  have  migrated,  gradually  die.  The  quantity  of 
blood  decreases  gradually  throughout  winter,  and  the  process  can  be 
experimentally  regulated,  b^  poisoning  with  pilokarpin,  or  merely  by 
the  variable  environmental  mfluences  of  imprisonment.  The  unwonted 
warmth,  dryness,  and  light  form  an  artificial  springtide  to  the  frogs, 
and  the  blood-manufacture  goes  on  apace.  InsteiEKl  of  red,  white 
corpuscles  may  also  be  formed  from  the  cytozoa.  In  the  former  case, 
the  cytozoa  secrete  a  fatty  substance,  which  forms  an  enveloping 
layer,  at  the  borders  of  which  the  pigment  appears.  In  the  latter 
case,  the  cytozoa  break  up,  within  ihe  nurse-cells,  into  their  three 
main  constituents  already  noted.  From  each  of  these  a  cell  may 
arise. 

In  summer,  when  the  frog  is  eating  industriously,  blood-corpusdes 
are  formed  in  quite  another  way.  The  phenomenon  occurs  only  in 
sexually  mature  frogs,  differs  in  the  two  sexes,  and  is  associated  with 
the  sexual  decoration  of  the  skin.  It  is  probable  that  the  cytozoa 
stand  in  some  direct  connection  with  the  sexual  function.  Dr. 
Hieecher  has  shown  in  the  case  of  the  salmon,  that  during  the  fasting 
period,  the  blood  is  detained  in  the  spleen,  and  peculiar  modifications 
occur  in  the  muscles,  which  lead  finally  to  certain  constituents  of  the 
musdes  being  utilized  for  the  elaboration  of  the  sexaal  organs.  So 
in  the  fros,  peculiar  modifications  occur  during  the  fasting  period, 
which  lead  to  this — that  portions  of  ihe  striped  substance  pass  into 
the  nudei  within  which  peculiar  cells  are  formed.  These  cdls  pass  into 
the  blood,  reach  the  liver,  where  they  become  modified,  their  contents 
passing  into  the  protoplasm  of  the  liver  cells.  It  is  then  that  the  blood- 
corpuscles  show  the  first  trace  of  cytozoa.  The  elements  originating 
in  me  muscles,  evoke  the  formation  of  cytozoa,  and  are  destined  for 
the  elaboration  of  the  sex-products.  The  cytozoon  is  an  individual 
which  unites  the  constituents  for  the  other  tissues  of  the  body.    It 
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may  farther  itself  break  np  into  smaller  elements,  karyozoa  and 
plasmozoa,  which  play  an  important  part  in  all  tissue  formation.  The 
oytozoon  is  the  fmidament&l  element;  the  formation  of  embryonic 
layers,  and  the  difiEerentiation  of  sex  are  explicable  in  terms  of  cytozoon 
modifications.     These  speculations  are  farther  developed. 

When  considered  ^  se  the  cytozoa  are  comparable  to  the  sexual 
elements  of  filamentous  fungi.  Their  mycelium  is  ihe  nigrosino- 
philons  protoplasm,  their  hyphsB  the  chromatin  threads  of  the  nucleus, 
their  gyniosium  the  plasmosoma  I  But  the  development  of  the  fungus 
is  never  completed  in  the  tissue-cell,  the  individual-cell  is  imperfect ; 
for  its  completion  the  ceU  of  another  tissue  is  necessary.  On  this 
the  life  of  die  whole  organism  depends.  Prof.  Gaule  asserts  that  his 
views  are  supported  by  numerous  physiological  facts,  and  he  finds  a 
key  to  the  understanding  of  organic  structure  in  his  theory  of  the 
import  of  the  cytozoa. 

•Herve-endinffs  in  the  Cutaneous  Epithelium  of  the  Tadpole* — 
Mr.  A.  B.  MacaUum,  in  his  second  essay  on  this  subject,!  states  that 
there  are  two  plexuses  of  non-meduUated  fibres,  one  wide-meshed  set 
some  distance  below  the  corium,  and  the  other  very  narrow-meshed, 
and  immediately  beneath  the  epithelium.  The  first  may  be  called 
the  primary  or  fundamental  plexus,  and  it  sends  up  fibres  which  unite 
with  the  secondary  or  subepithelial  plexus;  from  the  former  also 
fibres  pass  up  and  terminate  in  swollen  bead-like  bodies  between  the 
epithelial  cells;  from  the  latter  minute  fibres  arise  which  either 
terminate  within  the  epithelial  cells,  near  their  nuclei,  or  between 
them.  The  fibres  which  enter  cells  of  the  basal  and  inter- 
mediate layers  of  the  epithelium  are  provided  with  the  figures  of 
Eberth;  these  decrease  in  size  as  the  cells  containing  them  show 
fewer  and  fewer  signs  of  vitality ;  the  figures  appear,  therefore,  to 
protect  the  intracellular  ends  of  the  nerve-fibrils  from  the  vital 
processes  of  the  cells.  These  figures  are  the  production  of  the  intra- 
cellular end  of  the  nerve-fibrils,  and  are'formed  by  or  from  the  cell- 
protoplasm.  Free  interceUular  nerve-endings  are  due  to  the  inter- 
cellular fibres  losinff  the  cells  with  which  they  are  connected,  and 
each  are,  consequenUy,  most  common  between  tihe  superficial  cells. 

Histology  and  Physiology  of  Ciliated  Epithelium.|— Following 
up  the  experiments  which  Prof.  Griitzner  §  made  upon  injured  ciliated 
mucosa,  in  which  it  was  seen  that  the  injury  affected  only  the  portion 
below  the  cut,  Herr  A.  Just  has  studied,  in  the  living  organism,  the 
exact  changes  exhibited  by  the  adjacent  cells.  In  the  pharyngeal 
and  oesophageal  mucosa  of  living  frogs,  definite  iiguries  were  cleverly 
effected  by  means  of  burning,  and  Qrutzner's  results  were  confirmed. 

The  ciliated  areas  or  grooves  in  the  normal  skin  above  the  injury 
are  described  and  contrasted  with  the  appearance  of  tiie  adjacent  area 
below.    The  ciliation  is  stopped  or  checked,  moribund  pulsations  are 

•  Proa  Canadian  Inat^  iii  (1886)  pp.  276-7. 

t  See  this  Jonmal,  ante,  p.  218.  t  Biol.  Centralbl.,  vi.  a886)  pp.  123-6. 

§  Breelaner  AerztL  Zeitachr.,  1882 ;  *  Pbysiologie  dee  Flimmerepithelt,' 
Leipzig,  1888. 
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abnndantly  obBerved,  the  ciliated  areas  or  grooves  are  lees  definite, 
and  the  colour  of  the  affected  area  is  turbid  and  slightly  yellow.  The 
mucous  cells  exhibit  marked  modifications,  e.g.  a  marked  abundance 
of  disproportionately  large  granules,  and  a  longer,  narrower  shape. 
In  the  ciliated  cells,  the  cilia  disappear,  or  become  fused  together,  or 
become,  less  frequently,  markedly  smaller,  as  Drasch  *  has  already 
noted.  The  epithelium  generally  is  much  less  conspicuous,  and  the 
ciliated  grooves  much  flatter.  The  investigation,  which  cannot  yet 
be  regarded  as  complete,  was  extended  to  other  amphibians,  and  to 
the  rabbit. 

Direct  Communication  of  the  Blood  with  the  surrounding 
Medium.f — ^Herren  0.  F.  and  P.  B.  Sarasin  describe  the  tubules  of 
communication  in  Epicrium  gluUno8umy  by  means  of  which  the  con- 
tents of  ^e  blood  capillaries  communicate  with  the  intercellular 
spaces  and  so  with  the  outer  world.  Among  the  Mollusca  they 
examined  a  Planorbis  and  a  Paludomus ;  they  found  gland-ducts  of 
about  tiie  diameter  of  an  epithelial  cell  and  tubules  with  a  diameter 
one-tenth  or  one-twelfl;h  of  this,  which  end  freely  in  the  subepithelial 
tissue  which,  as  we  know,  is  filled  with  blood.  These  tubes  appear 
to  subserve  respiration,  and  cannot  allow  of  the  sudden  entrance  of  a 
quantity  of  water.  Among  the  OligochsBta  two  species  of  Perichmta 
were  found  to  have  considerable  intercellular  spaces  between  the 
cells  of  the  epidermis,  and  these  are  free  on  the  side  of  the  cuticle, 
which  is  traversed  by  a  number  of  pores,  the  larger  of  which  corre- 
spond to  the  glandular  cells.  Numerous  blood-vessels  pass  into  the 
epidermis.  Li  the  land-leech  of  Ceylon  very  similar  structural 
relations  were  observed.  The  authors  think  that  these  undoubted 
cases  of  communication  between  the  blood  and  the  surrounding 
medium  are  all  of  advantage  in  the  process  of  respiration. 

y,  OeneraL) 

External  Markings.!— Prof.  T.  Eimer,  in  resuming  his  well- 
known  opinions  in  regard  to  the  external  markings  of  mammals, 
molluscs,  butterflies,  Ac,  lays  stress  on  the  origin  of  species  from 
constitutional  causes,  without  any  primary  relation  to  utility. 

Methods  of  Defence  in  Organisms.!) — ^Mr.  0.  Morris  adds  some 
remarks  to  his  previously  pubmhed  paper  on  this  subject,T  in  which 
he  especially  treats  of  the  sponge  from  the  point  of  view  of  defence. 
Of  all  animal  types  this  is  the  one  which  is  the  least  protected  by 
defensive  appliances ;  what  adaptation  there  is  appears  to  reside  in  the 
peculiar  system  of  inhalent  and  exhalent  apertures,  for  the  currents 
enter  only  at  minute  apertures,  and  close  up  completely  when  not  in 

•  SB.  K.  Akad.  Wiss.  WIen,  Ixxx.  (1879),  and  Ixxxii.  (1881). 

t  Arbeit  Zool.  Zoot.  Inst  Wtirabuix,  yiii.  (1886)  pp.  94-101. 

X  This  section  ia  limited  to  papers  which,  while  relating  to  Yertebnta, 
haye  a  direct  or  indirect  bearing  on  Inyertebrata  aLw. 

§  Biolog.  Centralbl.,  vi  (1886)  pp.  28^-6.  (Bericht  Yeisamml.  Deutsoh. 
Natnrf.  Stiassbure,  1885). 

g  Pioo.  Acad.  Nat  ScL  Philad.,  1886,  pp.  25-9.  f  AnU,  p.  214. 
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use ;  did  they  enter  by  the  large  exhalent  orifices  their  large-sized 
enemies  could  enter-  also.  The  strong  current  of  outflow  tends  to 
drive  away  all  enemies  that  are  not  strong  swimmers.  The  spicolation 
of  most  existing  sponges  must  also  be  re^urded  as  a  powerful  means  of 
defence. 

The  author  points  out  the  difierences  in  the  way  of  defence  be- 
tween animals  and  plants;  the  appliances  of  the  former  are  either 
mechanical,  as  in  the  oyster,  or  motor,  as  in  man.  Among  plants 
there  is  mechanical  defence  only,  and  only  few  have  the  power  of 
making  aggressive  motions. 

Throughout  the  whole  of  the  organic  realm  there  seems  to  have 
been  a  continued  evolution  of  more  rapid  and  varied  powers  of 
motion,  and  with  this  there  has  been  an  increase  in  mentality; 
this  latter,  or  the  evolution  of  the  brain,  is  a  consequence  of  that  of 
the  body,  not  the  reverse. 

Correlation  of  Animals  and  Plants.* — ^M.  N.  Oribaut  has  re- 
peated, with  carps  and  leaves  of  Potamogeton  lucens,  the  experiment 
of  Priestley  on  the  influence  of  green  plants  on  the  respiration  of 
animals,  and  finds  that  carps  when  alone  die  of  asphyxia,  while  those 
placed  with  the  green  plant  continue  to  live  and  respire  freely. 

B.    JLN  VEJttTEBBATA. 

Parasites  of  Balsenoptera  borealis.! — ^Mr.  R.  OoUett  gives  a 
figure  of  the  copepodan  parasite  BalBenophilm  unisetua^  which  was 
described  by  Aurivillius  from  B.  Sibhaldii,  and  has  not  before  been 
found  on  any  other  whale ;  it  occurs  in  myriads  on  the  baleen  plates. 
In  the  intestines  two  Echinarhynchi  were  found  in  very  great  abun- 
dance; one  of  them  is,  apparently,  E,  porrigens  Bud.;  the  other 
appears  as  yet  to  be  undescribed,  and  may  be  called  E,  ruber.  It  is 
25  mm.  long,  has  four  rows  of  spines  on  the  proboscis,  and  ten  to 
twelve  on  the  rostellum.  The  sexes  were  both  well  represented,  and 
do  not  appear  to  differ  in  length,  colour,  or  general  appearance. 

HoUusca. 

Morphology  of  the  Mollu8ca.t — ^M.  E.  L.  Bouvier  has  studied 
the  amphipodous  Anwullariay  and  an  examination  of  its  nervous  system 
has  shown  that  this  Gastropod  is  both  chiastoneurous  and  zygoneurous. 
The  penis  is  an  appendage  of  the  mantle,  and  is  innervated  by  the 
right  pallial  nerve ;  this  is  a  very  rare,  if  not  unique,  arrangement 
The  epipodium  is  supplied  by  the  commissural  ganglia,  and  not,  as 
Ihering  states,  by  the  pedal ;  it  is  therefore  a  pallial  formation,  and 
it  shows  that  the  so-called  epipodial  structures  are  not  all  of  the  same 
morphological  significance,  for  some  are  appendages  of  the  foot  and 
others  of  Uie  mantle  or  body-wall. 

As  in  all  the  Otenobranchiata  the  gill  and  fidse  gill  are  inner- 

*  Gomptos  Bendiu,  ciiL  (1886)  pp.  418-9. 
t  Pioc.  Zool.  Soo.  Lond.,  1886,  pp.  255-9. 
i  OompteB  Rendu8,oiii.  (1886)  pp.  162-5. 
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yated  by  the  enpra-intestinal  branch  of  the  commissore,  it  may  be 
conolnded  that  in  Ampullaria  and  all  other  Ctenobranchs  the  gills 
are  the  homolognes  of  the  left  gill  and  80-called  olfactory  organ  of 
the  Zeugobranchiata ;  this  is  in  opposition  to  the  opinion  of  most 
writers,  who  homologize  the  large  gill  of  the  Ctenobranchs  with  the 
right  gill  of  Zengobranchs,  and  the  false  gill  with  the  left.  The 
author  concludes  that  the  systematic  position  of  AmpuUaria  is  with 
the  zygonenrons  Ttenioglossata,  and  that  it  stands  nearest  to  the 
GalyptrfiBidffi. 

MorphologY  and  Belationship  of  Cephalopods.*— In  a  critical 
review  Prof.  O,  Grobben  continues  his  studies  on  the  morphology 
of  Cephalopoda,  maintaining  his  former  yiew  that  the  primitiye 
form  is  most  nearly  represented  by  Dentalium. 

I.  Itmervation  of  arms. — ^In  discussing  the  nature  of  the  arms, 
over  which  there  has  been  so  much  controversy,  Grobben  notes  the 
facts  which  appear  to  him  fatal  to  the  theory  which  would  regard 
them  as  modifications  of  the  anterior  portion  of  the  foot.  Belying 
on  the  researches  of  Dietl  and  others,  he  notes  especially  (1)  that 
the  cerebral  ganglion  is  continued  downwards  round  the  oesophagus, 
that  a  portion  of  the  sub-oesophageal  mass  apparently  belonging  to 
the  pedal  ganglion  really  belongs  to  the  cerebral ;  and  (2)  that  of  the 
nerve-fibres  supplying  the  arms  many  undoubtedly  temmate  in  the 
downward  directed  portions  of  the  brain,  but  others  may  be  traced 
through  the  anterior  and  posterior  lateral  commissure  into  the  pos- 
terior basal  lobes  of  the  cerebral  ganglion.  These  facts  suggest  that 
the  arm-nerves  and  brachial  ganglion  owe  their  origin  not  to  the 
pedal  but  to  the  cerebral  ganglion,  and  point  to  Ihering's  theory 
that  the  brachial  was  really  a  separated  portion  of  the  cerebral 
ganglion. 

Eesuming  the  facts  established  in  regard  to  tiie  central  nervous 
system  of  Nautilus,  Grobben  notes  Ihering's  conclusion  that  all  the 
tentacle-nerves  are  cerebral  nerves.  Grobben  refers  the  tentacles  to 
an  original  position  at  the  sides  of  the  mouth,  as  in  the  cephalooones 
of  Olio.  He  agrees  with  Ibering  in  maintaining  that  in  the  Df- 
hranchiata  the  anterior  lateral  expansions  of  the  cerebral  ganglion  of 
Nautilus  have  been  brought  into  contact  in  the  inferior  middle  line 
by  continual  shortening  of  the  sub-cerebral  commissure.  Sections 
show  that  the  anterior  lateral  commissure  contains  exclusively  nerves 
for  the  arms,  while  the  greater  portion  of  the  fibres  pass  by  the 
posterior  oesophageal  commissure,  which  undoubtedly  represents  the 
united  cerebro-pedal  and  cerebro-visceral  commissures.  He  there- 
fore regards  the  anterior  lateral  commissure  as  an  anteriorly  displaced 
portion  of  the  posterior. 

IL  Devekfmmt  of  ike  arms, — Grobben  criticizes  Bay  Lankester's 
conclusions  &iwn  from  the  development  of  the  arms.  As  to  the 
Pneumodermon  larva  where  the  arms  appear  on  the  foot  at  a  distance 
from  the  head,  the  fact  is  emphasized  that  the  innervation  is  still 
from  the  cerebral  ganglion.     The  cirri  of  DerUalium  cannot  corre- 

♦  Arbeit.  Zool.  Inst  Univ.  Wien  (Clans),  vU.  (1886)  pp.  61-82  (4  figg.). 
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gpond  to  the  otenidia  of  the  aiohimoUaso  as  Lankester  Buggested, 
not  only  beoanse  of  their  position  at  tho  sides  of  the  mouth,  but  also 
because  of  their  innervation  from  the  cerebral,  and  not,  like  the 
otenidia,  from  the  visceral  ganglion. 

ILL  Comparison  with  DerUalium, — Prof.  Grobben  supports  his 
views  by  a  morphological  comparison  of  Dento&ttm,  NcaUilus,  and 
Sepia,  He  defends  his  ^  orientation  "  of  the  body  of  DenkUiam^  in 
which  of  the  two  mantle  apertures,  the  larger,  through  which  the 
foot  projects,  is  turned  forwards  and  downwards,  while  the  narrower 
lies  at  the  apical  pole  of  the  body.  The  mantle-cavity  occurs  at  the 
posterior  side  of  the  body.  He  discusses  corresponding  relations  in 
the  course  of  the  alimentary  canal,  &C.,  and  shows  the  derivation  of 
the  DefUaJiwn  shell  in  a  manner  comparable  to  that  of  FisiureUa,  In 
connection  with  the  superior  mantle  aperture  in  DenUdium,  consider- 
able space  is  devoted  to  the  discussion  of  the  origin  and  development 
of  mantle-cavity  and  clefL  He  supports  the  derivation  of  Cephfdopod 
arms  from  Scaphopod  cirri  by  reference  to  the  tentacles  of  NctutUus, 
Each  NanUiluB  tentacle  he  reg^urds  as  homologous  with  a  Dibranchiate 
arm. 

Finally,  the  derivation  of  Oephalopods  from  Pteropods  is  un- 
favourably criticized.  The  indecisiveness  of  the  palceontological 
evidence  is  noted. 

(Esophageal  Olands  of  Octopus.* —  M.  A.  Falliet  describes  tbe 
minute  structure  of  the  large  glands  found  in  the  upper  portion  of  the 
alimentary  canal  of  Oephalopods.  Sections  of  the  glands  which  re- 
semble bunches  of  grapes  in  appearance,  exhibit  the  following  structure. 
About  a  fifth  of  the  whole  mass  is  occupied  by  interstitial  tissue 
which  includes  round  cells  in  an  amorphous  matrix,  fusiform  cells 
imbedded  in  fibrillar  substance,  capillaries,  nerve-fibres,  and  sheaths 
round  the  ducts.  The  excretory  canals  are  very  abundant,  their 
lining  cells  are  opaque  and  striated,  while  those  of  the  secreting  ducts 
arc  clear  or  dark.  The  gland  is  not  acinose,  but  is  a  ramified,  digitate 
tube,  comparable  for  instance  to  Brunner's  glands  on  the  duodenum 
of  the  dog. 

Some  of  the  culs-de-sac  are,  at  their  base,  filled  with  very  granular, 
polyhedral  cells,  which  almost  dose  the  lumen.  Higher  up  elongated 
cells  occur,  without  the  large  granules,  but  staining  darkly  with  osmic 
acid.  These  are  probably  two  states  of  ferment-producing  cells.  They 
occupy  the  deeper  third  of  the  canals.  The  remaining  portion  exhibit 
elongated  cup-shaped  mucus-cells,  not  darkened  by  osmic  acid* 

Tbe  excretory  canals  exhibit  a  curious  structure.  They  are  lined 
by  a  series  of  opaque  balls  in  a  single  layer.  Each  ball  is  surrounded 
by  a  clear  zone,  and  the  whole  is  imbedded  m  the  opaque  substance 
which  lines  the  canals.  The  whole  band' has  a  striated  appearance  as 
in  the  excretory  canals  of  the  salivary  glands.  The  balls  themselves 
are  striated.  In  the  clear  zone  round  each  ball  there  is  a  nucleus, 
surrounded  by  a  zone  of  clear  protoplasm.  A  comparison  with 
Nussbaum's  researches  suggests  that  ^e   central  striated  portion 

•  Joum.  de  TAnat.  ot  de  la  PhydoL,  xxii  (1886)  pp.  898-401  (1  pL). 
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oorreeponds  to  that  which  is  elimiiiated  in  tho  gastric  glands  of  the 
salamander.  The  gland  has  probably  a  mixed  function  of  secreting 
both  mocns  and  ferment.  The  octopus  has  no  other  gastric  glands 
which  could  furnish  digestive  juices. 

Structure  of  Pterotrachea.* — ^Dr.  B.  Warlomont  communicates 
the  results  of  some  studies  on  Heteropod  structure  as  iUustrated  by 
seyeral  species  of  Pterotraehea, 

I.  General  dietrihfUion  of  integument  and  mueculatwre. — The  body 
consists  essentially  of  a  long  tube  of  very  firm  gelatinous  substance, 
clothed  by  a  very  delicate  epidermis,  and  traversed  in  the  middle  by 
a  muscular  layer.  The  two  gelatinous  layers,  internal  and  external, 
contain  a  great  number  of  large  round  cells  with  large  nuclei  The 
cavity  inclosed  by  the  muscular  tube  and  by  the  internal  gelatinous 
layer  is  traversed  by  the  digestive  tube,  fieyond  the  anal  extremity 
tiie  body  is  prolonged  to  form  the  tail.  In  this  the  muscular  layer 
is  not  represented  except  by  four  isolated  connecting  bands.  In 
the  gelatinous  tissue  the  round  cells  are  replaced  by  stellate  forms. 
The  fin  is  a  dorsal  expansion  or  diverticulum  of  the  muscular  wall, 
and  consists  of  two  muscular  plates  with  longitudinal  and  oblique 
fibres. 

II.  The  nervoue  eyetem  and  the  ciliated  organ, — Dr.  Warlomont 
deecribe»  the  four  groups  of  ganglia: — (1)  the  three  pairs  of 
cerebrals,  (2)  the  one-paired  ph^yngeal,  (|3)  the  one-paired  pedal, 
(4)  the  two  unpaired  visceral  ganglia.  The  distribution  of  the 
numerous  nerves  is  then  noted.  In  regard  to  the  interesting  nerve- 
terminations  in  the  skin  no  new  information  is  communicated.  The 
peculiar  ciliated  organ  consists  of  two  portions,  an  internal  nervous 
mass  continuous  with  the  nerve  from  the  visceral  ganglion,  and  an 
external  epithelial  portion  distinctly  separable  from  the  former. 
The  nervous  band  consists  of  a  central  fibrous  portion  and  of  peri- 
pheral ganglion  cells,  and  the  whole  mass  is  surrounded  by  a  special 
envelope.  The  epithelial  portion  exhibits  (1)  a  thick  median  mass 
of  large  stratified  ceUs,  with  a  deep  central  depression,  marking  the 
region  where  the  nerve-fibres  enter,  and  (2)  a  lateral  elevation  of  long 
ciliated  cells. 

III.  Visceral  region, — The  muscular  layer  of  the  body  ends  in  a 
cul-de-sac  where  the  tail  is  Riven  o&  This  cul-de-sac  is  kept  in  posi- 
tion by  two  strands.  Behind  this  and  a  little  further  up  the  muscular 
bands  which  run  out  into  the  tail  are  united  in  a  common  trunk.  The 
cul-de-sac  lies  above  a  special  muscular  pouch — the  pericardium — 
which  is  quite  distinct  from  the  peri-intestinal  cavity,  and  is  here  very 
much  restricted  in  its  development  The  pallial  cavity  is  then  de- 
scribed in  detail,  as  also  the  branchisd  round  the  ciliated  organ,  and 
the  general  disposition  of  the  visceral  sac  or  **  nucleus."  As  to  the 
digestive  tube,  the  oesophageal  portion,  which  exhibits  the  usual 
characters,  is  enormously  extended,  occupying  the  whole  length  of 
the  body,  while  the  intestine  and  liver  are  mudi  reduced. 

♦  Journ.  de  TAnat.  et  de  la  PhyaioL,  xxii.  (1886)  pp.  831-50  (1  pL> 
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rv.  The  lust  portdon  of  the  paper  contains  a  deeoription  of  an 
aberrant  type  of  Heteropod,  which  the  author  wonld  refer  to  the 
Carinaria  group. 

Symmetry  of  Gkuteropoda.* — Prof.  0.  Bfitschli  proposes  an 
improvement  on  Spengers  Uieory  of  the  derivation  of  the  chiastonenral 
arrangement  in  Gasteropods.  Like  Spengel,  he  derives  the  modem 
forms  from  a  primitive  Placophore-like  type.  In  such  a  form  there 
would  be  of  course  two  cerebral  and  two  sub-oesophageal  ganglia. 
Besides  these  in  the  Chitons  there  are  the  twobranchiovisceral  strands 
which  run  along  the  whole  body,  and  unite  posteriorly  above  the 
intestine.  These  Spengel  compares  with  the  visceral  commissures  of 
Gasteropods  which  unite  the  pleuropedals  with  the  so-called  abdominal 
ganglion.  The  latter  gives  off  nerves  to  kidney,  reproductive  organs, 
heart,  dec.,  and  lies  ventral  to  the  intestine,  like  the  visceral  ganglion 
of  Lamellibranchs.  The  viscera]  commissure  of  Gasteropods  is  tiius 
ventral^  while  the  branchial  visceral  strands  of  Ohiions  unite  darsaUy, 
Spengel  acknowledged,  but  did  not  get  rid  of  the  difficulty ;  Butscldi 
gets  over  it  hy  denying  the  postulated  homology  of  the  nerves.  In 
the  Placophora  the  nerves  in  question  are  essentially  pcdlial,  and  are 
not  homologous  with  the  viscml  commissures  which  do  not  supply 
the  mantle,  but  with  two  distinct  pallials  which,  sometimes  at  least, 
meet  dorsally.  In  Okiioiu  the  visceral  commissure  is  thus  not  repre- 
sented by  well-differentiated  or  distinct  branches,  but  only  hinted  at 
by  the  stomachic  nerves,  &a  Gradually,  however,  it  may  be  supposed 
that  visceral  commissure  and  mantle-nerve  were  distinctly  separated* 

From  such  a  primitive  form,  then,  Spengel  supposed  tiiat  the 
Prosobranchiate  chiastonenral  arrangement  resulted  by  the  whole 
complex  of  organs  to  right  and  left  and  in  front  of  the  anus,  rotating 
for  180°  round  the  latter.  Butschli  allows  that  the  rotation  has 
occurred,  but  differs  from  Spengel  as  to  its  mode.  He  objects  to 
Spengel's  account  since  it  seems  to  him  to  overlook  the  fact  that  the 
anus  and  branchisB  must  retain  their  characteristic  position  on  the 
pallial  groove.  The  asymmetry  of  Prosobranchtata^  &c.,  concerns  not 
only  the  nervous  system  and  the  organs  generally,  but  also  the 
intestine  and  the  anus-.  The  anus  has  haen  shunted  forward,  in  the 
pallial  groove,  on  the  right  side.  The  formation  of  a  shell  implied 
the  more  anterior  position  of  the  anus,  and  it  is  this  intestinal 
asymmetry  which  has  conditioned  that  of  the  other  organs.  At  a 
certain  stage  of  development,  when  the  anus  is  still  at  uie  posterior 
end,  a  narrow  dorso-ventral  zone  on  the  right  side  between  anus  and 
mouth  ceases  to  grow,  the  corresponding  left  region  continues,  and 
the  longer  the  ^proportionate  growth  continues,  the  more  is  the 
anus  shunted  towcurds  the  head.  The  zone  of  suppressed  growth 
extends  a  little  beyond  the  anus  to  the  left  side,  and  thus  the  left  gill 
follows  the  anus.  This  disproportion  is  confined  to  an  annnlar  zone 
of  the  pallial  groove ;  foot,  mantle,  &a,  continue  growing  equally, 
and  an  external  symmetry  is  preserved. 

The  consequences  of  this  disproportionate  growth  on  the  intestine 

*  Morphol.  Jahrb.,  xii.  (1886)  pp.  202-22  (2  pis.). 
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and  otiier  organs  is  then  sketched  in  a  series  of  very  Inoid  diagrams 
which  make  this  origin  of  asymmetry  readily  intelligible.  The  Uieoiy 
is  compared  with  Sie  author's  investigation  of  the  development  of 
Paludina,  and  the  changes  in  the  lie  of  the  organs  are  shown  in  different 
coloars  on  a  diagram  composed  from  three  superposed  stages.  Lastly, 
the  independent  torsion  of  the  visceral  sac  is  discussed. 

Lmeryation  of  Heart  in  Helix.* — Signer  A.  Trambusti  has 
studied  the  innervation  of  the  heart  in  Hdix  pomaUa,  In  his  technique 
he  made  use  of  gold  chloride  and  arsenic  acid  (GU)lgi's  method).  The 
nerves  of  the  curiae  muscles  are  formed  of  fibres  without  mednUa, 
and  invested  in  a  nucleated  sheath.  They  form  two  trunks,  the  larcer 
of  which  gives  off  several  filaments,  which  after  forming  an  auriciuar 
plexus,  unite  in  large  bundles  and  pass  into  the  ventricle,  while  the 
smaUer  branch  which  traverses  the  auricle,  gives  off  two  or  three 
branches,  forms  a  small  ganglion  of  seven  or  eight  cells,  and  then 
ramifies  in  the  ventricle.  The  author  did  not  observe  any  motor 
plate;  ''the  nerve-fibres  become  associated  with  the  muscle-fibres 
without  undergoing  modifications  of  form,  and  accompany  the  former 
along  their  whole  length." 

Hudear  Fusion  in  Cleavage  Spheres.f— Dr.  O.  Zacharias  re- 
ports that  in  the  ova  of  lAmrueus  auricularis  he  has  been  able  to 
observe,  as  a  pathological  phenomena,  the  fusion  of  the  first  two 
segments  of  a  dividing  egg ;  it  was  most  marked  when  the  egg  was 
omy  surrounded  with  a  little  water,  and  may  be  due  therefore  to  a 
want  of  oxygen.  In  the  cases  first  observed,  the  nucleus  remained 
passive,  but  in  a  later  specimen  Dr.  Zacharias  saw  the  nndei  approach 
one  another. 

Hervous  System  and  Sensory  Epithelium  of  Cardium-t — Herr 
E.  Drosthas  investigated  the  nervous  system  and  sensory  epithelium 
of  Cardtum  edule,  and  communicates  further  some  notes  on  the 
histolo^  of  mantle  and  siphon. 

I.  The  nervous  system  has  been  carefully  described  by  Duvemoy, 
whose  results  Herr  Drost  has  confirmed  and  amplified.  The  details 
are  of  no  special  interest 

II.  The  sensory  epithelium. — Cardium  edule  exhibits  four  different 
kinds  of  sensory  epithelium.  Two  of  these  are  localized,  and  two  are 
expanded  on  the  surfcMse  of  the  body.  In  the  first  place  there  is  a 
pigmented  epithelium,  sensitive  to  light,  occurring  on  the  convexity 
below  the  cirrus  points.  A  second  land  is  exhibited  in  the  combina- 
tion of  supporting,  and  extremely  long-haired  sensory  cells,  which 
forms  the  organ  imbedded  in  a  depression  of  the  cirrus  point 
Thirdly,  normal  penioillate  cells  occur  with  very  short  hairs,  and 
finally  broad  brudi-cells  with  longer  hairs,  projecting  through  the 
cuticular  warts.     The  associated  innervation  is  very  complex. 

IIL  Histology  of  mantle  and  siphons. — After  noting  the  character 

♦  Rev.  Intemat  Mod.  e  Chir.,  ii,  No.  12  (1  pi.).  Of.  Eev.  ItaL  Sci.  Nat, 
a  (1886)  pp.  64-5. 

t  Zool.  Anzeig.,  ix.  (1886)  pp.  400-3. 

t  Morphol.  Jahrb.,  xu.  (1886)  pp.  163-201  (1  pi.). 
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of  the  epithelium,  the  so-called  <*  protoplnfimic  prooesaes  "  of  the  oeUsy 
the  distrihntion  of  cilia,  the  formation  of  the  epicvticula,  &c,  Herr 
Drost  disonsses  somewhat  minutely  the  relation  of  certain  dark  brown 
spots  at  the  upper  end  of  both  siphons.  These  turned  out  to  be 
bottle-like  glands  of  pigmented  cells,  yariouslj  divided,  and  opening 
by  a  minute  efferent  duct.  Two  other  forms  of  glands  occur.  The 
bottle-shaped  mucous  glands,  described  by  Flemming  in  MytUua^  are 
distributed  all  over  the  mantle  margin,  but  in  especial  abundance 
under  the  ciliated  epithelium.  A  third  form  occurs  on  the  mantle 
margin  and  on  the  siphons  on  the  external  surface,  but  only  in  the 
zone  covered  by  the  young  epicuticula  or  the  shelL  All  these  types 
are  carefully  described.  Below  the  epithelium  a  distinct  hyaline 
layer  is  everywhere  demonstrable,  of  obvious  importance  as  a  basis 
of  attachment  for  the  muscles.  Below  the  epithelium  in  the  siphons 
there  is  a  thin  layer  of  fine  circular  muscles ;  this  is  succeeded  by  a 
very  thin  sheath  of  delicate  longitudinal  muscles.  The  separation 
of  the  subepithelial  from  the  others  does  not  always  occur.  In  the 
cirri  and  in  the  mantle  the  connective  tissue  and  radial  muscles  are 
continuous  with  the  epithelium.  The  greater  portion  of  the  siphon 
wall  is  formed  of  the  main  muscular  masses,  which  consist  of  longi- 
tudinal and  circular  fibres  developed  in  variable  proportion.  But 
besides  these,  other  muscles  connect  the  outer  and  inner  surfaces  of 
the  siphon  wall,  and  lie  at  right  angles  to  both  the  two  systems 
just  mentioned.  The  latter  occur  isolated  or  in  small  bundles  at 
approximately  regular  intervals.  The  disposition  of  these  three 
systems  in  the  mantle  is  then  described. 

The  memoir  closes  with  a  discussion  of  the  controversy  between 
Flemming  and  EoUmann  as  to  the  nature  of  the  connective  tissue. 
Herr  Drost's  results  confirm  Flemming*8  opinion.  He  maintains  the 
cellular  nature  of  Langer's  vesicles.  The  fibrous  tissue  near  the  optic 
ganglion  is  finally  discussed,  and  its  probable  derivation  from 
modified  mucus-cells  is  maintained. 

HoUuscoida. 
a.  Tonloata. 

Structure  of  AmarsBcium  torquatum.*  —  M.  G.  Maurice  has 
studied  the  structure  of  the  above-named  compound  Ascidian,  and  has 
established  a  number  of  new  facts  in  regard  to  the  anatomy  of  such 
forms. 

L  The  branchial  system, — The  branchia  consists  of  thirteen  series 
of  stigmata,  and  exhibits  three  main  peculiarities,  (a)  The  trans- 
verse sinuses  which  separate  the  stigmata  are  fused  directly  with  the 
internal  tunic  on  each  side  of  the  endostyle,  over  about  a  third  of  their 
circumference  ;  elsewhere  numerous  trabeculsB  bind  them  to  the  tunio. 
From  this  it  follows  that  the  peribranchial  cavity  is  subdivided  into 
a  series  of  secondary  cavities,  open  towards  the  cloaca,  and  dosed  by 
culs-de-sac  towards  the  endostyle.  (6)  Along  each  of  the  transverse 
sinuses,  the  branchial  wall  forms  a  continuous  fold,  hanging  into  the 

*  GomptcB  Bcndus,  ciii.  (188C)  pp.  434^. 
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branchial  oayity.  These  inierserial  plates  almost  diyide  the  branchial 
cavity  into  a  series  of  secondary  cavities.  They  are  not  even  inter- 
mpted  on  the  dorsal  surface,  but  are  directly  continnons  with  the 
median  dorsal  langaets,  which  are  to  be  regarded  as  appendages  of 
the  "  interserial  plates."  (c)  Inside  each  of  the  transverse  sinuses 
and  interserial  plates  a  pair  of  muscles  extend,  side  by  side,  through- 
out their  entire  length.  These  extend  all  round  the  branchiaa,  except, 
of  course,  at  the  level  of  the  endostyle,  where  there  are  no  transverse 
sinuses.  They  are  united  by  numerous  anastomoses  to  the  longi- 
tudinal muscles  of  the  internal  tunic. 

The  retropharyn^^  tract  does  not  form  a  gutter ;  for  a  large 
portion  of  its  course  it  appears  merely  as  a  ciliated  ridge  projecting 
into  the  branchial  cavity.  Only  the  right  margin  of  the  furrow  is 
developed ;  the  ridge  is,  on  the  one  side,  continuous  with  the  two  lips 
of  the  endostyle,  and  loses  itself  on  the  other  side  in  the  oesophagus. 
The  cells  round  the  stigmata  are  elongated  in  the  direction  of  the 
length  of  the  latter.  They  are  arranged  in  transverse  rows  of  six 
cells.    Each  bears  a  projecting  ridge  with  11-15  dlia. 

II.  Nervous  tystem. — ^The  ganglion  consists  of  a  fibrillar  mass 
with  several  series  of  irregularly  disposed,  peripheral  ganglion  cells. 
The  visceral  cord  has  a  similar  structure.  It  is  prolonged  between 
the  branchial  and  doacal  epithelium  towards  the  visceral  mass.  It  is 
surrounded  by  large  blood-spaces,  and  accompanied,  throughout  its 
entire  length,  by  lateral  musde-bundles.  The  hifpoganglionic  gland 
consists  of  a  mass  of  cells,  markedly  degenerating  towards  the  centre. 
The  discharge  is  got  rid  of  by  the  aid  of  the  vibratile  organ,  and 
passes  off  between  the  tentacular  crown  and  the  external  lip  oi  the 
pericoronal  fdrrow.  Posteriorly,  the  gland  is  continued  into  a  canal, 
which  loses  itself  in  connection  with  we  visceral  nerve-cord.  At  an 
early  stage  the  excretory  duct  of  the  as  yet  unformed  gland  is  con- 
tinuous with  the  lumen  of  the  visceral  cord,  then  also  a  tube. 

IIL  Muscular  system. — Apart  from  the  muscles  round  the  two 
siphons,  only  longitudinal  muscles  occur  in  the  tunic.  These  are  all 
lateral,  none  are  in  reality  median.  Each  bundle  ends  near  the 
extremity  of  the  post-abdomen  in  a  knob-like  projection.  The 
muscles  consist  of  homogeneous,  unstriated  fibrils  surrounded  by  a 
fine  sarcolemma,  and  induding  between  them  masses  of  nucleated 
protoplasm. 

Polyclins.* — ^M.  Lahille  considers  that  the  great  polymorphism 
of  the  genus  Sidnyum  has  led  various  authors  to  rename  species 
of  this  genus  as  belonging  to  other  genera :  e.  g.  Cireinalium  eon- 
crescens  is  really  S.  turhinatum.  He  divides  the  Polydin®  into  two 
families :  the  Polyclinid®,  and  the  Aplidid®,  the  characteristics  of 
which  are  given.  The  first  family  are  remarkable  amongst  other 
points  for  the  '*  reproductive  appendix,"  the  post-abdomen  of  other 
authors.  It  contains  a  flattened  cavity,  the  ^endodermic  tube," 
bifurcated  at  each  end.  The  cavity  is  originally  a  prolongation  of  the 
branchial  chamber,  and  is  placed  ventrally.    This  endodorinic  tube 

*  Comptes  Bendus,  ciii.  (1886)  pp.  485>7. 
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separates  a  dorsal  from  a  yentral  cavity,  in  the  former  of  whioli  lie  the 
genital  glands ;  the  ovary  in  front  of  the  testis.  As  in  other  Ascidians 
six  regions  can  be  distinguished  in  the  alimentary  tract.  The  vibratile 
organ  is  only  the  expanded  extremity  of  the  larval  nerve-cord. 

Simple  Ascidians.* — M.  L.  Bonle  who  in  former  memoirs  dealt 
with  the  organization  and  distribution  of  the  family  Phallusiadas,  of 
which  Ciona  irUestinalis  was  taken  as  the  simplest  type,  and  the 
variations  in  the  other  genera  compared  with  it,  in  the  present  paper 
describes  the  family  of  the  Oynthiadsd,  the  characters  of  which  are 
given  as  follows: — The  tunic  is  tough  and  opaque,  and  frequently 
presenting  a  colour  of  its  own,  not  including  vacuolated  cells  such 
as  those  found  in  the  Phallusiadso.  The  siphonal  apertures  have 
a  quadrangular  form  when  moderately  open,  and  when  shut  have 
the  appearance  of  a  cross.  The  branchia  (pharynx)  is  provided  with 
large  folds  extending  from  one  end  to  the  other,  but  these  folds  arc 
not  traversed  by  cross  folds  so  as  to  form  distinct  ^  infnndibula  ** 
as  in  the  Molgulidsd. 

In  some  points  the  Oynthiadaa  form  a  transition  between  the  more 
simple  PhallusiadaB  and  the  more  complex  Molgulidsd;  eg.  the  tentacles 
are  in  some  forms  merely  simple  filaments,  as  in  the  first-named 
family;  whereas,  in  others,  they  carry  lateral  and  even  branched 
expansions,  leading  to  the  condition  found  in  the  Molgulidaa. 

Again,  the  dorsal  groove  is  present  in  some,  though  more  reduced 
than  in  the  PhallusiadfB ;  but  in  others  it  is  alwent,  as  in  the 
Molgulideo. 

£f  the  peribranchial  cavity  be  traced  through  a  series  of  forms,  it 
shows  a  progression  from  a  simpler  Tas  in  Ciona  and  Bh^palona)  to  a 
more  complex  arrangement  in  the  remaining  genera  of  the  Phallusiadas, 
the  CynthiadsB,  and  the  Molgulideo.  In  the  succeeding  chapters  the 
various  organs  are  described  in  detail  and  compared  in  various  forms ; 
at  the  end  of  each  chapter  a  rSsumS  is  given,  which  is  here  reproduced. 

The  body-wall  of  the  family  shows  the  same  general  disposition 
and  relation  to  the  ^  branchia  "  as  in  the  Phallusiadffi. 

The  epidermis  is  formed  of  a  single  layer  of  columnar  cells,  the 
height  of  which  exceeds  the  breadth.  The  dermis  consists  of 
connective  tissue  limiting  numerous  blood-sinuses,  and  including 
bundles  of  smooth  muscular  fibres. 

The  siphons  resemble  those  of  Phallusiadaa ;  the  fold  of  the  tunic 
lining  them  is  armed  with  small  chitinous  teeth. 

The  coronal  tentacles  are  simple  in  Polycarpa  and  Styehi,  and  are 
slightly  branched  in  Cynthia  and  Microcosmus. 

The  *'  dermal  prolongations "  or  vessels  of  the  tunic  are  similar 
to  those  of  the  Phallusiad®.  The  branchia  of  Eugyriopsis,  one  of 
the  Molgulidffi,  is  described,  and  the  structure  of  this  organ  in 
OynthiadfB  compared  with  it  on  the  one  hand,  aud  with  the  PhallusiadsB 
on  the  other ;  hence  it  is  inferred  that  in  the  Cynthiadas  the  branchia 
is  more  or  less  intermediate  between  these  families. 

The  ^pericoronal  groove"  and  ''ventral  raphe"  resemble  in 
general  these  organs  in  the  Phallnsiadad. 

♦  Ann.  ScL  Nat.— Zool^  xx.  (1886)  pp.  1-124  (4  pis.). 
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The  dorsal  raphe  in  the  genus  Cynthia,  as  in  Ciona  and  Bhopalana, 
is  formed  of  a  series  of  delicate  languettes,  and  a  dorsal  groove  is 
present ;  but  in  the  genera  MicrocosmuSf  Styela,  and  Polycarpa  this 
groove  is  absent,  and  the  raphe  is  formed  of  a  membrane  as  in  most 
of  the  Phallnsiadaa. 

The  form  of  the  **  posterior  raphe,"  which  is  always  in  part  dorsal 
in  position,  varies  in  the  different  genera. 

The  alimentary  tract  is  placed  on  the  left  side  of  the  animal,  as 
in  the  genns  Ascidici,  and  is  nnited  to  the  dermis  either  directly,  or,  in 
Polycarpa,  by  means  of  membrane. 

The  entrance  to  the  oesophagos  from  the  pharynx  (branchia)  is 
surrounded  by  a  smooth  '*  oesophageal  area,''  which  varies  charac- 
teristically in  different  genera ;  tiie  dorsal  raphe  passes  along  the  left 
side  of  the  area ;  the  posterior  raphe  oomee  np  to  meet  it ;  the  wall 
of  the  (Bsophagns  is  traversed  by  fonr  or  five  deep  farrows.  The 
wall  of  the  stomach  is  similarly  thrown  into  numerous  folds,  as  in 
the  Phallusiadffi.  Microcoamua  is  exceptional,  in  that  the  alimentary 
tract,  with  the  exception  of  the  rectum,  is  embedded  in  the  large 
genital  gland. 

The  structure  of  the  stomach  in  the  various  genera  is  given  in 
detail,  both  macrosoopically  and  histologically.  The  cells  which  line 
the  grooves  contain  numerous  yellowish-green  granules,  probably 
indicating  a  biliary  secretion. 

The  intestine  has  a  lining  of  cylindrical  epithelium  containing 
goblet-shaped  mucous  cells.  This  is  surrounded  by  the  epithelium 
(ectoderm)  of  the  peribranchial  cavity,  as  is  also  the  stomach.  There 
is  a  typhlosole  in  Siyela  and  Polycarpa, 

The  nervous  system  resembles  that  found  in  Asoidians  generally. 

There  is  no  large  ooelom  in  the  adult  simple  Ascidians,  though 
present  in  the  larva.  The  in-pushed  peribranchial  cavity  obliterates 
it,  the  outer  wall  of  which  becomes  pushed  against  the  body-wall, 
and  the  inner  wall  against  the  intestinal  and  branchial  wall.  How- 
ever, the  pericardium  and  the  cavity  in  which  the  renal  and  genital 
organs  lie,  are  representativeB  and  remnants  of  the  once  more 
extensive  coelom. 

The  circulatory  system,  as  in  other  Ascidians,  consists  of  a  very 
complex  lacunar  network,  including  in  its  course  certain  sinuses, 
in  which  the  course  of  the  blood  cannot  be  regulated,  except  in  the 
walls  of  the  '*  branchia,"  where  the  crossing  of  the  sinuses  at  right 
angles  leads  to  a  cert^  amount  of  regularity.  This  lacunar  organi- 
zation is  the  cause  of  the  alternation  of  the  direction  of  the  blood. 
The  wall  of  the  heart  varies  in  different  genera.  Excepting  the  heart, 
the  blood-vessels  have  no  proper  wall. 

The  elements  of  the  blood  resemble  those  found  in  the  connective 
tissue,  and  are  of  two  kinds:  one  sort  are  analogues  to  lymph- 
oorpusoles;  the  second  are  derived  from  the  first,  by  degeneration^ 
and  are  formed  of  small  concretions  or  granules. 
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fi,  Polyaoa. 

Development  of  Polyzoa.* — ^In  the  stady  of  the  development  of 
Bugula  cakUhua  Norm.  Dr.  W.  J.  Vigelius  has  made  an  important 
contribution  to  onr  still  incomplete  knowledge  of  the  ontogeny  of  the 
Polyzoa.  After  discussing  the  specific  characters  of  B.  calathua  and 
the  technique  employed  in  his  investigation,  Dr.  Vigelius  passes  to 
consider — 

The  maturation  of  the  ovum.  It  seems  probable  that  the  ovary  is  a 
product  of  the  mesenchymatous  parenchyma,  arising  as  a  local  pro- 
liferation of  indifferent  cells.  It  is  attached  or  appressed  to  the  parietal 
layer  of  the  neural  wall  of  the  sexual  individual.  A  few  incipient  ova 
^described  in  detail)  are  surrounded  by  small  flattened  follicular  cells. 
A  struggle  for  existence  begins,  and  the  potential  ova  are  reduced  to 
one,  or  rarely  to  two.  The  ovary  becomes  in  the  meantime  free ;  a 
follicular  remnant  probably  remains  to  form  the  rudiment  of  a  new 
ovary.  The  egg  becoming  independent  wanders  through  the  body- 
cavity  to  the  ovicell;  it  is  then  likely  that  fertilization  occurs. 

The  hrood-capsule  arises  somewhat  later  than  the  ovary  in  the  form 
of  two  diverticula  from  the  free  distal  wall  of  the  sexual  individual. 
The  growth  of  these  two  sacs,  and  the  manner  in  which  they  unite  are 
oaref^ly  described.  The  interior  is  lined  by  a  continuation  of  the 
parietal  layer  of  the  parenchyma.  In  one  region,  where  the  embryo  is 
afterwards  borne,  a  layer  of  peculiar  cylindrical  cells  is  developed. 
They  seem  to  be  aided  by  wundering  cellular  elements,  probably  from 
the  mesenchym,  which  apparently  £scharge  an  important  formative 
function.  The  elongated  parenchymal  cellB  which  form  two  bundles 
of  ovicell  muscles  are  then  described. 

The  segmentation  is  alecithal.  The  first  plane  of  division  lies  in 
the  short  axis  and  cuts  the  animal  and  vegetative  pole.  The  second  is 
also  meridional  in  the  long  axis  of  the  ovum,  crossing  the  former. 
The  third  is  an  equatorial  plane,  at  right  angles  to  the  two  previous. 
The  differences  in  size  between  the  segments  are  neither  very  marked 
nor  yet  constant.  In  the  stage  with  8  segments  a  small  but  distinct 
blastocoel  can  be  detected.  The  16  stage  arises  as  the  result  of  a 
double  division  in  two  planes,  which  lie  on  either  side  of,  and 
parallel  to  the  first  meridional  division;  and  that  with  82  results 
from  a  division  similarly  related  to  the  second  meridional  plane.  The 
blastosphere  is  then  distinct,  and  the  oral  and  aboral  halves  are  clearly 
distinguished.  The  shape  of  the  young  embryo  varies  considerably, 
now  1^  a  biconvex  lens  and  again  ellipsoidal. 

TheformcUion  of  the  germinal  layers.  In  sections  of  embryo  at  the 
last-mentioned  stage,  four  cells  are  seen  within  the  blastoccel,  dosely 
adjacent  to  the  outer  cells,  about  the  centre  of  the  oral  surface.  These 
form  the  rudiment  of  the  endoderm^  and  Vigelius  gives  a  number  of 
reasons  which  make  it  probable  that  they  are  intruded  in  consequence 
of  an  epibole.  They  gradually  increase  in  number,  and  form  a 
complex  of  cells  completely  filling  the  blastocoel.  This  mass  remains 
during  the  further  embryonic  devdopment  very  passive,  and  represents, 

*  MT.  Zool.  Stat.  Neapel,  vi.  (1886)  pp.  499-541  (2  pis.). 
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according  to  the  author,  not  only  endoderm  but  meBoderm,  thongb 
Barrois  asserts  the  distinot  definition  of  the  mesoderm  as  two  lateral 
"  cordons "  constricted  off  from  the  yomig  endoderm.  Cavities  are 
observed  in  the  cell-complex  above  referred  to,  and  these  represent  the 
primitive  ecelomy  and  are  regarded  by  Vigelius  as  remnants  of  the 
blastocoal  which  have  enlarged  and  become  modified  daring  the  growth 
of  the  embryo. 

Meanwhile  the  ectoderm  cells  in  the  oral  and  aboral  halves  have 
multiplied.  An  annular  thickening  is  observed  in  the  equatorial  plane, 
composed  of  two  rows  of  cells,  one  belonging  to  each  half.  From  the 
aboial  ring  of  cells  the  ciliated  corona  appears  to  be  formed.  Two 
ectodermic  invaginations  are  formed  on  the  oral  surface.  One  of  these, 
lined  with  high  cylindrical  cells,  is  the  commencement  of  the  midorial 
pity  which  serves  for  the  attachment  of  the  larva.  Its  opening  lies  a 
little  behind  the  oral  pole.  The  invagination  increases  in  size  and 
becomes  sacHshaped,  occupying  a  large  part  of  the  body.  The  second 
invagination  has  been  repeatedly  described  as  the  oral  groove  Q*  Mund- 
fdrche  ").  It  has,  however,  nothing  to  do  with  the  mouth,  and  is  more 
fitly  described  as  the  anterior  ectodermic  groove.  At  the  aboral  pole,  a 
multiplication  of  ectoderm  cells  forms  a  third  organ,  very  variously 
designated,  the  retractile  disc.  It  intrudes  for  some  distance  into  the 
interior  of  the  embryo,  as  a  thick  flattened  disc.  Bound  it  a  circular 
invagination  of  the  ectoderm  takes  place,  forming  an  oblique  groove. 
The  cells  at  its  blind  end  proliferate  and  form  a  peculiar  pear-sAoped 
organ.  This  Vigelius  describes  in  some  detail,  and  regards  as  a  glandy 
which  has  possibly  a  function  in  connection  with  the  formation  of  the 
tegumentary  skeleton.  All  these  structures  increase  in  size  and  are 
slightly  modified.  Shortly  before  escaping,  the  embryo  undergoes 
mc^ifications  of  form  very  different  from  those  of  the  larva. 

The  external  characters  of  the  larva  are  then  described.  The 
degeneration  of  the  long  coronal  cells  and  similar  changes  are  noted, 
and  lastly  the  metamorphoses  of  the  larva.  The  author's  results,  of 
which  a  completion  is  promised,  support  Barrois'  conclusion  that  the 
development  is  in  no  way  a  metagenesis,  bat  a  true  metamorphosis  in 
which  the  organs  of  the  sessile  adult  are  directly  developed  from 
definite  organs  present  in  the  larva. 

Metamorphosis  of  Fresh-water  Poljrzoa.* — Herr  A.  Ostroumoff 
finds  that  the  cells  of  the  ectoderm  at  the  hinder  pole  of  the  larva  are 
much  higher  than  those  on  the  rest  of  the  surface,  and  he  is  inclined 
therefore  to  regard  this  area  as  a  functionless  rudiment  of  the  sucker, 
which  is  found  in  all  marine  Ectoproctous  Biyozoa. 

The  whole  course  of  metamorphosis  in  AlcyoneUa  may  be  divided 
into  two  stages ;  in  the  first,  whidi  is  common  to  all  Ectoprocta,  the 
mantle  bends  over  on  the  basal  side ;  in  the  second,  which  is  found  in 
fresh-water  forms  only,  the  basal  side  with  the  edges  of  the  mantle  are 
invaginated,  so  that  the  ascending  portion  of  the  mantle-cavity  forms  a 
cana^  the  walls  of  which  soon  fase,  and  from  which  the  body-wall  of 
the  primary  zooecium  is  alone  developed. 

♦  Zool  Anzeij?.,  ix.  (1886)  pp.  547-8. 
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Arthropods. 

Maturation  of  the  Arthropod  OYiiin.*-—nerr  F.  Stuhlmann  con- 
tributes  a  welcome  myeBtigation  of  the  phenomena  of  maturation  in  the 
but  little  known  Arthropod  ova. 

Some  of  the  uniform  nuclei  of  the  germinal  layer  are  seen  to 
differentiate  towards  ova.  At  an  early  stage  they  can  be  detected  in 
stained  preparations.  They  exhibit  a  central  and  a  nnmber  of  peri- 
pheral chromatin  bodies,  but  the  latter  disappear.  No  passage  of 
chromatin  bodies  from  the  nucleus  was  observed.  At  an  early  stage 
the  germinal  yesicle,  formed  as  above,  wanders  to  the  periphery, 
seems  to  get  flattened  up  against  the  follicular  epithelium,  and  very 
often  loses  its  nucleolus.  In  many  insect  ova  a  number  of  balls  re- 
sembling the  nucleus  in  their  constitution,  seemed  to  be  extruded 
from  the  germinal  vesicle  on  the  side  next  the  follicular  epithelium. 

The  occurrence  of  polar  globules  is  discussed;  their  apparent 
absence  in  large  ova  rich  in  yolk ;  their  presence  in  small  ova,  like 
those  of  Moina  and  Polyphemus,  The  expulsion  of  the  above  globules 
of  maturation  occurs  at  a  very  early  stage,  before  the  egg  has  attained 
half  its  size.  After  their  expulsion  tibe  germinal  veside  is  drawn 
inwards  and  eludes  observation.  In  Aphides  and  Cecidomyia  larva 
it  remains  visible.  It  seems  to  become  amceboid  in  the  large  ova 
richly  equipped  with  yolk,  bnt  is  probably  in  most  cases  distributed 
in  the  protoplasm. 

As  to  the  so-called  yolk-nnclei,  they  do  not,  according  to  Stuhl- 
mann, arise  from  the  germinal  vesicle,  lliey  appear  near  the  germi- 
nal vesicle  and  move  to  the  periphery  or  to  the  superior  pole,  or  re- 
main diffuse.  They  may  unite  frirther  into  a  single  large  mass  at  the 
posterior  pole.  They  are  simply  yolk-concretions  of  a  nutritive 
character,  afterwards  absorbed. 

Terminations  of  Motor  Nerves  in  Arthropod  Mnsole-f— As  the 
result  of  his  investigation  of  the  terminations  of  the  motor  nerves  in 
the  striped  muscle  of  Arthropods,  Signer  U.  Grabbi  comes  to  the 
following  general  conclusions : — 

1.  In  Muacay  Libellula^  OrycteSy  Silpha^  &c.,  the  primitive  muscle- 
bundle  presents  a  close  structural  resemblance  to  the  muscular  bundle 
in  Vertebrates. 

2.  In  the  Arthropods  mentioned  the  ensheathing  envelope  of  the 
motor  nerve,  which  enters  into  close  relations  with  the  primitive 
muscle-bundle,  is  continued  into  the  sarcolemma,  which  forms  the 
investment  of  the  so-called  elevation  of  Doy^re. 

8.  The  axial  cylinder,  penetrating  the  apex  of  the  elevation  of 
Doy^re,  increases  slightly  and  divides,  except  in  Muaca,  into  two 
branches  ending  at  the  base  of  the  cone.  In  Muaca  the  two  primitive 
branches  undergo  a  further  bifurcation.  In  all  the  Arthropods 
examined  the  motor  termination  is  situated  below  the  sarcolemma. 

♦  BloL  Centralbl.,  vL  (1886)  pp.  397-402.     Ber.  Preib.  Naturf.  Gea.,  i. 
(1886). 

t  Boll.  Soa  Entom.  ItaJ.,  xyiii  (1886)  pp.  310-82  (2  pis.). 
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4.  The  granular  material  which  fills  the  cone,  or  the  non-neryons 
portion  of  the  motor  termination,  exhibits  nuclei  varying  in  form 
and  number,  in  all  the  Arthropods  noted  with  the  exception  of 
QeophiluB, 

6.  The  branches  resulting  from  the  terminal  bifurcation  of  the 
axis  never  exhibit  in  their  course  strictly  associated  nuclei. 

6.  With  the  exception  of  SlcUiaf  in  all  the  other  Arthropods 
examined,  there  seems  to  be  only  one  elevation  of  Doy^re  for  each 
muscle-bundle. 

7.  In  Blatta  and  Orycte$  the  motor  nerve  passes  through  a  nerve- 
cell  before  joining  the  muscle-bundle.  In  all  the  species  examined 
the  nerve  is  frequently  accompanied  by  a  tracheal  filament 

Dermal  Sensory  Organs  of  Arthropoda.* — Prof.  F.  Leydig  reminds 
us  that  he  has  already  expressed  the  opinion  that  all  such  structures 
as  tactile  setao,  olfactory  bulbs,  and  auditory  hairs  of  Arthropods  are 
modifications  of  the  ordinary  hairs  and  setsB.  The  question  naturally 
arises,  what  are  the  contents  of  the  ordinary  hair-like  processes  of  the 
integument?  Sting-hairs,  such  as  those  on  the  larva  of  Saturma^ 
have  a  wall,  the  structure  of  which  is  similar  to  that  of  the  dermal 
carapace.  There  is  a  homogeneous  cuticle,  a  cellular  matrix,  and  a 
contained  blood-fluid.  Where  tne  hair  is  articulated  to  the  integu- 
ment the  lumen  is  either  simply  filled  with  clear  fluid,  or  it  is  spanned 
over  by  plexuses,  in  the  meshes  of  whidi  the  fluid  is  contained.  The 
fluid  contents  appear  to  be  of  the  nature  of  a  secretion.  In  the  larva 
of  Bombyx  ruhi  there  are  multicellular  pouches,  and  in  that  of 
Daaychira  jmdihunda  unicellular  glands.  The  cuticular  wall  of  the 
hair  may  be  derived  from  the  matrix  cell ;  the  fluid  within  represents 
the  hyaloplasm  of  the  cell-substance,  while  the  plexus  is  derived  from 
the  spongioplasm. 

The  tactile  setaa  are  distinguished  by  being  the  support  of  the  ter- 
minal ganglionic  cell  of  the  nerves,  and  it  is  really  in  this  point  only 
that  they  differ  structurally  from  ordinary  set®.  The  cylmdrical  or 
conical  bodies  which  have  had  an  olfiEU^tory  function  assigned  to  them, 
have  a  more  special  character.  The  extent  of  the  cuticular  invest- 
ment varies  with  an  aquatic  or  terrestrial  habit,  for  in  insects  and 
Myriopods  the  chitinous  coat  is  of  the  same  thic^ess  along  the  whole 
of  the  organ,  while  in  the  Crustacea  it  is  much  tiiicker  at  the.  base 
than  it  is  at  the  tip.  Further,  the  free  end  of  the  bulb  has  an  orifice, 
and  the  contained  substance  is  a  pale  homogenebus  substance  which 
seems  to  be  a  naked  axis-cylinder. 

The  auditory  rod  is  an  enlargement  of  a  nerve-tube.  It  has  an 
investment  which  is  at  first  delicate,  but  which  gradually  thickens, 
and  is  the  cause  of  the  dark  margin.  The  clear  homogeneous  contents 
correspond  to  the  nervous  hyaloplasma. 

Tactile  setsB  may  be  scattered  over  the  surface  of  the  body  of  an 
Arthropod,  and  are  sometimes  collected  at  definite  points.  These  are 
those  which  an  observer  of  the  living  animal  is  inclined  to  regard  as 
gustatory  organs ;  indeed,  tactile  setaa  and  gustatory  hairs  are  not  to  be 

*  Zool.  Anzcig.,  ix.  (1886)  pp.  284-91, 308-14. 
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sharply  distiiigaiBhed  from  one  another.  The  relation  of  gustatory  to 
olfactory  organs  is  about  the  same,  and  there  are  all  kinds  of  inter- 
mediate stages  between  them.  Much  the  same  is  true  also  of  auditory 
hairs. 

The  ganglia  which  supply  the  sense-organs  may  become  doubled* 
The  morphological  connection  between  tactile  setsB  and  glandular 
hairs  indicates  a  close  connection  between  nerve-activity  and  the 
secretion  of  material.  In  Anguis  Jragilis,  he  reminds  us,  a  strong  and 
peculiar  smell  may  be  sometimes  noticed,  although  this  reptile  has  no 
dermal  glands.  Here  we  are  led  to  the  conclusion  that  the  smell 
must  arise  from  the  goblet  organs  of  the  skin,  and  therefore  from  the 
nervous  end-organs. 

Development  of  various  kinds  of  Ocelli.* — Herr  J.  Garri^re 
states  that  some  of  the  scorpions  have  true  rudimentary  ocelli ;  in 
Chelifer  the  eyes  are  colourless,  there  is  a  thick  chitinous  lens,  and 
underneath  it  are  two  layers  of  cells,  one  lenticular  and  one  retinal, 
but  there  is  no  pigment,  and  there  are  no  rods.  The  irregularity  in 
appearance  of  these  organs  in  various  genera  speaks  to  £eir  being 
organs  which  are  disappearing. 

The  Ephemeridad  have  true  eyes,  but  they  differ  much  from  the 
typical  ocelli  of  spiders,  flies,  or  bees ;  above  the  peculiar  layer  of 
retinal  cells  there  is  a  large  spherical  lens  formed  of  clear  chorda- 
like cells,  and  the  lens  is  most  like  that  of  the  eye  of  Pecten,  The 
cornea  lies  like  a  watchglass  above  the  lens,  and  the  whole  organ  has 
very  much  the  form  of  Sie  eye  of  a  raptorial  bird. 

The  author  has  been  able  to  study  the  development  of  the  ocelli 
of  the  Chrysididad  and  Ichneumonidce,  which  he  thus  describes :  the 
cells  of  the  hypodermis  elongate  and  become  divided  into  two  layers ; 
at  the  periphery  of  the  rudiment  there  is  formed  on  one  side  a  pouch- 
like invagination,  which  is  directed  obliquely  downwards,  and  both 
layers  take  part  in  this ;  the  cells  of  the  outer  layer  are  those  that 
form  the  lens,  the  inner  the  retina.  The  pouch  grows  in  under  the 
centre  of  the  lens-like  rudiment,  while  the  cells  which  take  no  part 
in  the  invagination  elongate  and  form  a  ridge  above  the  pouch,  and 
takes  part  in  forming  tibe  corneal  lens.  As  the  pouch  widens  the 
cells  of  the  ridge  pass  to  the  sides.  In  the  YespidaB  and  Diptera  the 
process  is  somewhat  modified,  the  ridge  disappearing  more  or  less. 
Beference  is  made  to  the  recently  published  observations  of  Mr.  Locy 
on  the  development  of  Agelena  nsevia^  and  priority  is  allowed  him  as 
to  the  discovery  of  the  primary  thickening  and  the  invagination,  but 
Herr  Garri^re  is  of  opinion  that  the  later  stages  of  the  development 
of  the  spider's  eye  resemble  what  he  has  seen  himself,  or  that,  in 
other  words,  there  is  no  constriction  of  the  invaginated  pouch,  such 
as  has  been  described  by  Mr.  Locy. 

♦  ZooL  Anzoig.,  ix.  (1886)  pp.  496-600. 
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a.  IniMOta. 

Begnlarity  of  Sperm-movements.* — ^Following  up  a  previous 
commnnicatioDyt  Herr  J.  Dewitz  has  commanicated  the  restilts  of  his 
farther  studies  on  the  movements  of  spermatozoa  in  findinsr  their 
way  into  the  ovum.  The  form  investigated  was  Periplaneta  {BkUtd) 
orierUalts. 

a.  The  Spermatozoon.  The  sperms  are  seen  to  be  attracted  to 
surfaces,  on  which  they  move  in  circular  courses.  This  was  demon- 
strated in  very  varied  ways  with  sperms  kept  in  0  *  8-0  *  9  per  cent,  salt 
solution.  In  viscid  fluids  the  course  was  irregular.  The  direction  of 
motion  is  always  (on  the  attracting  surface)  the  reverse  of  that  of  the 
hands  of  a  watch.  Various  interesting  modifications  of  the  principal 
observation  are  noted. 

6.  The  Ovum.  The  surface  of  the  ovum,  the  disposition  of  the 
micropyles,  &c.,  are  described.  The  attraction  of  the  sperms  to  the 
surfEMce,  and  the  motion  in  ever  slightly  varying  circles,  must  obviously 
secure  a  speedy  entrance  into  a  micropyle.  This  was  successfully 
verified  on  hardened  empty  egg-membranes.  Herr  Dewitz  notes  that 
in  many  cases  what  has  been  referred  to  as  a  gelatinous,  viscid  mem- 
brane is  not  really  so,  and  thus  offers  no  hindrance  to  the  movement 
of  the  sperms. 

e.  In  the  third  division  of  his  memoir  Herr  Dewitz  describes  the 
anatomical  relations  of  fertilitaiian,  and  shows  how  they  harmonize 
with  what  he  has  observed  as  to  the  regular  motion  of  the  sperms. 

Blood  -  tissue  of  Insects.}  —  EL  Bitter  von  Wielowiejski  finds 
various  kinds  of  blood-cells  in  the  ooelom  of  insects.  The  so-called 
&t-cells  have  a  tendency  to  unite  into  larger  complexes ;  with  the 
exception  of  some  examples  of  Apia  aud  Mehphagus,  where  there  were 
binucleate,  and  the  imagines  of  Musca,  where  there  were  multinucleate 
cells,  there  were  only  uninucleate  cells  to  be  seen.  The  contents  are 
fluid  and  &tty,  but  in  a  few  cases  cootained  albuminous  bodies 
{Coreihra)^  or  uric  acid  concretions  (Lampyridaa).  The  second  kind 
of  cell  is,  in  consequence  of  its  colour,  called  the  '<  oonocy  th  "  ;  these 
were  found  arranged  in  groups,  or  were  very  small,  or  formed  rows, 
or  plexiform  plates,  or  larger  complexes  or  plates.  The  third  class  is 
formed  by  the  pericardial  cells;  these  differ  so  strikingly  in  the 
different  groups  of  insects,  that  it  is  scarcely  possible  to  give  a 
histologicfld  definition  of  them.  Other  cells  are  less  easy  to  find,  but 
may  belong  to  special  gpx)ups. 

The  author  is  inclined  to  refer  the  blood-cells  to  the  secondary 
endoderm ;  as  to  their  function,  all  that  seems  certain  is  that  it  is 
not  of  a  respiratory  significance. 

Habits  of  some  Guests  of  Ant8.§  —  Herr  E.  Wasmann  groups 
the  guests  of  ants  under  the  three  heads  of  those  which  stfuid  in 

*  Pflager'8  Arch,  t  d.  geaammt  Physiol.,  xzxyiii.  (1886)  pp.  858-85  (1  pi.), 
t  See  this  Journal,  ante^  p.  43. 
X  Zeitschr.  f.  Wiss.  Zool.,  xliii.  (1886)  pp.  512-S6. 

§  Deutsche  Bntomol.  Zeitschr.,  xxx.  {l8S6).  See  Naturforaoher,  xiz.  (1886) 
pp.  269-70. 
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friendly  relations  with  them,  snch  as  some  of  the  Aphides ;  those 
which  act  as  scavengers,  like  the  dipterous  Dinarda,  Stenua,  and 
Hamalota  ;  and  thirdly,  those  which  are  not  guests  but  robbers,  as  are 
some  species  of  Ooleoptera. 

CE80]pha|^  of  the  Honey  Bee.* — If  the  honey  stomach  of  a  bee 
be  examined,  there  will  be  found  on  its  under  part  and  a  little  to  one 
side,  a  small  body  about  half  the  size  of  a  poppy  seed,  and  having  a 
yellowish-red  reflex ;  this  organ  is  recognized  by  Pastor  Scbonfeld  as 
a  second  or  internal  mouth,  and  in  his  opinion  it  is  the  possession  of 
this  organ  which  makes  the  bee  what  it  is,  namely,  a  honey  bee. 
For  this  organ  alone  enables  it  to  store  up  honey  in  its  honey 
stomach,  and  then  to  pour  it  into  the  cells ;  it  gives  the  power  of 
making  wax  and  of  withstanding  the  winter's  cold. 

If  this  organ,  taken  from  the  freshly  killed  bee,  be  placed  under 
the  Microscope,  four  lips  round  its  top  will  be  seen  opening  and 
shutting  in  rapid  motion.  The  yellowish-red  appearance  proceeds 
from  the  intima  into  the  structure  of  which  much  chitin  enters ;  this 
renders  the  organ,  especially  about  the  base  of 
the  lips,  so  hard  that  it  creaks  under  the  knife  ^^*  ^^* 

or  needle.  If  now  the  intima  be  cut  through, 
after  separating  it  from  its  attachments,  and 
spread  out,  it  presents  the  appearance  given  in 
fig.  200.  Just  below  the  junction  of  each 
adjacent  pair  of  lips  is  an  opening,  and  on  the 
smooth  sharp  lip  edges  of  the  intima  is  a  border 
or  selvage  beset  witib  hairs,  the  points  of  which 
are  directed  backwards.  This  selvage  is  easily  detached  with  a 
needle  from  the  intima. 

If  a  longitudinal  section  be  made  through  the  middle  of  the 
honey  stomach  and  the  upper  part  of  the  chyle  stomach,  there  will 
be  found  numerous  bundles  of  longitudinal  muscular  fibres,  suc- 
ceeded by  bundles  of  circularly  disposed  fibres  which  surround  the 
connection  between  the  honey  and  chyle  stomachs,  or  the  neck  of  the 
organ.  Upon  the  circular  muscles  lie  the  propria  and  a  very  delicate 
transition  membrane.  The  neck  of  the  organ  is  lengthened  in  such 
a  manner  that  it  projects  free  into  the  cavity  of  the  chyle  stomach, 
forming  a  kind  of  fold  or  prolongation,  so  that  the  neck  can  be 
lengthened  or  shortened.  From  a  consideration  of  the  anatomical 
construction  of  the  organ,  the  author  arrives  at  the  conclusion 
that  the  valves  are  not  a  mere  passive  mechanically  acting  apparatus. 
Great  numbers  of  the  muscles  are  striated,  and  therefore  must  be 
in  all  probability  under  the  direct  control  of  the  insect,  which  has 
a  voluntary  power  over  both  the  honey  and  chyle  stomachs.  The 
lips  are  kept  open  when  the  animal  desires  to  take  in  either  honey 
or  pollen,  and  vice  vergd.  For  these  reasons  the  author  determines 
the  organ  to  be  an  oesophagus,  and  so  calls  it  He  then  goes  on  to 
remark  the  mechanism  of  tiie  duplication  or  prolongation  back- 
wards of  the  stomach.    If  the  honey  stomach  be  full  of  pollen  no 

*  Arch.  f.  Anat  u.  PhysioL  (Physiol.  Abth.),  1886,  pp.  451-8  (1  fig.). 


Digitized  by 


Google 


966    SUMBIABY  OF  OUBBBNT  BBSEAB0HB8  RELATINa  TO 

difficulty  is  experienced  in  manipulating  it,  but  if  the  supply  of 
pollen-grains  be  small,  tben  the  contractility  of  the  circular  fibres  is 
called  into  request.  These  act  by  diminishing  the  calibre  of  the 
tube,  and  consequently  bring  the  pollen-grains  within  control  of  the 
lips.  The  interspace  between  the  chyle  and  honey  stomachs  is  stated 
(on  account  of  its  formation  as  a  diyerticulum  and  from  containing 
two  layers  of  muscle-fibres)  to  be  intended  to  prevent  the  rupture  of 
the  organ  during  the  manipulation  of  honey. 

In  this  honey  stomach  the  author  sees  a  store-chamber  or  reservoir 
of  food,  which  will  maintain  the  animal  against  hunger  and  cold  for 
many  days,  and  points  out  in  copious  diction  the  value  of  this 
arrangement  in  winter. 

The  author  concludes  by  saying,  that  if  the  hand  of  Qod  turned  out 
the  bee  at  the  Creation,  then  the  honey  bee  and  its  oesophagus 
(**  Magenmund  ")  are  as  they  were  at  the  beginning ;  if,  however,  the 
Darwinian  theory  be  preferred,  then  in  the  course  of  an  endless 
number  of  years  this  oesophagus  has  developed  ^m  a  folding  or 
constriction  of  the  cesophagus  proper  ("  Speisrohre  "). 

Vesicating  Insects.* — M.  H.  Beauregard  continues  his  mono- 
graph on  the  Meloidead,  discussing  in  the  present  contribution  the 
structure  of  the  digestive  tube. 

A.  External  form, — The  external  characters  of  the  three  great 
divisions  are  first  described.  The  ceaophagusy  with  thickened  and 
externally  ridgetl  walls,  exhibits  a  dilated  crop  in  those  forms  which 
do  not  feed  exclusively  on  pollen.  The  chylific  portion^  separated 
from  the  former  by  the  cardiac  valve,  attains  a  proportionately  large 
size.  It  is  externally  marked  by  annular  thickenings  of  the  mucosa. 
The  intestine,  separated  from  the  latter  by  the  pyloric  valve,  is  short 
in  those  forms  which  feed  principally  on  pollen,  but  long  and  looped 
in  those  which  live  on  leaves. 

B.  Structure,  (a)  (Esophagui. — Starting  with  a  Oantharid  type, 
M.  Beauregard  describes  the  histology  of  the  three  oesophageal  layers 
— ^the  chitinous  cuticle,  the  internal  longitudinal,  and  the  external 
circular  muscles.  Outside  the  latter  the  surface  of  the  oesophagus  is 
traversed  by  fine  tracheae  enveloped  in  a  mass  of  irregularly  poly- 
hedral adipose  cells,  disposed  in  a  hyaline  matrix.  There  is  no 
hypodermic  layer  between  the  cuticle  and  the  internal  muscular 
layer.  There  is  no  structure  which  could  be  interpreted  as  of  the 
nature  of  a  salivary  gland.  The  labrum  exhibits  unicellular  glands 
both  on  its  superior  and  inferior  surface.  The  internal  mwcular  layer 
consists  of  striated  longitudinal  muscles  disposed  side  by  side  in  a 
kind  of  membrane.  The  external  muscular  layers  include  two  or  three 
planes  of  superposed  circular  fibres.  The  cuticle  is  a  chitinous  trans- 
parent layer,  raised  internally  in  numerous  hair-like  prolongations, 
which  are  regularly  disposed  in  rows.  The  ventral  region  is  free 
from  these  processes.  Three  projecting  folds  form  two  parallel 
grooves  with  transverse  linear  thickenings.  Lastly,  the  valves  formed 
by  a  prolongation  of  the  cesophagus  into  the  chylific  portion^  are 

•  Joum.  de  FAnat.  ot  de  la  Phyeiol.,  xxii.  (1886)  pp.  242-84  (4  pis.). 
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described  in  detail.  The  modifioations  of  these  structiires  are  described 
in  six  forms. 

h.  Ghylific  portion, — The  wall  of  the  chylific  portion  consists  of 
five  layers : — (1)  cuticle,  (2)  epithelium,  (3)  connectiye  and  follicular, 
(4)  muscular,  (5)  serous  layer.  The  three  former  constitute  what  is 
usually  described  as  the  mucosa,  and  form  the  numerous  circular 
folds   which  are  so  conspicuous  both    externally  and    internally. 

(1)  The  chiHnoua  cuiide  becomes  thicker  posteriorly,  and  is  pene- 
trated by  fine  pores  at  right  angles  to  the  subjacent  epithelial  cells. 

(2)  The  epiihelium  consists  of  a  single  layer  of  ordinary  cylindrical 
cells.  Between  the  folds  of  the  mucosa,  however,  the  histological 
structure  is  exceedingly  like  that  of  an  epithelial  gland.  (3)  The 
connective  and  follicular  layer  consists  of  a  connectiye  feltworK  of  in- 
tersecting fibres,  the  meshes  of  which  contain  follicles.  These 
follicles  consist  of  oToid  or  spherical  masses  of  compacted  nuclei. 
(4)  As  to  the  muscular  layerSy  the  internal  is  this  time  circular,  the 
outer  longitudinal.  The  whole  chylific  region  unites  the  character- 
istics of  a  secreting  and  of  an  absorbing  organ.  The  folds  of  the 
mucosa  form  true  Talyul»  conniyentes ;  while  the  presence  of  follicles 
in  the  connectiYe  layer,  and  the  existence  of  a  porous  cntide  recall 
the  characters  of  yertebrato  intestines.  The  structure  of  the  complex 
pyloric  yalye  is  described. 

c.  The  intestine. — In  the  intestine  the  cuticle  is  relatiyely  thick. 
The  well-deyeloped  epithelial  cells  are  flattened,  cubical,  or  almost 
spherical,  according  to  the  regiona  The  connectiye  layer  is  weakly 
deyeloped  and  has  no  follicles.  The  muscular  layers  are  disposed  as 
in  the  oesophagus.  The  intestine  is  distinguished  histologically  into 
fiye  distinct  portions,  which  are  described  in  detail.  The  first  region 
exhibits  eighteen  folds,  the  second  twelye,  the  third  six ;  this  is  fol- 
lowed by  a  smooth  portion,  and  by  the  terminal  sphincter. 

d.  The  Malpighian  tubes  are  next  briefly  noted.  They  exhibited 
no  special  peculiarities. 

e.  The  adipose  body  forms  a  continuous  sheath  round  the  intestine. 
The  cells  frequently  appear  to  be  disposed  in  cylindrical  packets. 
The  component  cells  are  large,  and  contain  large  refringent  nuclei 
They  colour  rapidly  under  the  influence  of  osmic  acid.  The  tissue 
round  the  oesophagus  is  looser,  and  the  cells  are  smaller  and  more 
granular. 

Larva  living  without  a  head.* — M.  Pran9ois  notes  the  curious 
occurrence  of  a  Uving  larva  of  Lampyris  noctilucay  in  which  the  head 
and  a  large  portion  of  the  prothorax  had  been  removed  and  replaced 
by  a  chitinous  scar.  There  was  not  the  least  trace  of  head  or  mouth, 
the  digestiye  tube  was  normal,  the  oesophagus  recurrent  anteriorly, 
the  cervical  nervous  system  drawn  slightly  backwards.  In  the  normal 
insect  the  oesophageal  ring  is  not  in  the  small  head,  but  in  the  pro- 
thorax.  M.  Fran9ois  gives  a  full  description  of  the  decapitated 
larva,  noting  how  the  accumulated  store  of  reserve  nutriment  still 
supplied  the  necessary  capital  for  life. 

*  Comptes  Bendus,  ciii  (1886)  pp.  437-8. 
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Development  of  Hale  Generative  Organs  in  Lepidoptera.* — 
Dr.  C.  Spichardt  has  inyestigated  the  results  of  his  observations  of 
the  development  of  the  male  genital  organs  and  efferent  ducts  in 
Lopidoptera. 

The  adult  testes  are  first  described,  with  special  reference  to 
Liparis  dispar.  They  consist  of  round  bodies,  about  1^  mm.  in 
diameter,  lyiug  dorsallj  in  the  middle  line  of  the  fourth  abdominal 
segment,  between  intestine  and  dorsal  blood-vessel.  Three  layers 
ensheath  the  testis :  (a)  an  outer  peritoneal  envelope  of  counective 
tissue,  serving  for  nutrition  and  protection,  and  not  penetrating  be- 
tween the  follicles ;  (&)  a  muscular  sheath,  penetrating  between  the 
follicles,  and  present  from  very  early  stages;  (c)  the  tunica  propria, 
lining  the  inside  of  the  follicles  as  a  transparent  homogeneous  mem- 
brane, with  irregularly  scattered  nuclei.  Within  these  lie  the  eight 
follicles,  of  a  conical  shape,  with  the  point  directed  inwards.  The 
follicles  contain  spermatozoa  at  all  stages  of  development,  and  ripest 
towards  the  centre. 

The  efferent  duds  and  vesiculsB  seminales. — ^The  efferent  ducts 
expand  in  a  funnel-shaped  fashion,  embracing  the  testis.  Their  walls 
are  lined  by  high  cylindrical  cells,  and  a  thin  membrane  forms  an 
external  sheath.  Variations  in  several  different  forms  are  noted. 
From  the  secreting  seminal  vesicles  the  ducts  continue  separate 
almost  to  the  penis,  where  they  gradually  unite. 

Ejacuktiory  duct  and  penis, — The  chitinous  cylindrical  penis  lies 
below  the  rectum,  and  stretches  through  two  segments.  From  about 
the  middle  of  the  penis  the  ejaculatory  duct  arises,  uniting  with 
the  end  of  the  efferent  canals,  from  which  it  is  markedly  distin- 
guished by  its  muscular  walls.  Like  the  penis,  it  has  an  ectodermal 
origin,  but  it  exhibits  no  chitinous  sheath.  The  erector  and  adductor 
musculature  is  then  described. 

The  development  of  the  testes. — Dr.  Spichardf  s  chief  results  on  this 
point  are  thus  summarized : — 

(1)  The  generative  organs  appear  at  a  very  early  stage.  They 
arise  in  the  **  Hantfaserblatt,"  and  are  thus  probably  of  mesodermio 
origin.  (2)  Between  the  four  primitive  cells  there  are  a  number 
(usually  four)  of  nuclei,  of  doubtful  import,  from  which  the  germinal 
rudiment  probably  arises.  (3)  The  incipient  generative  organ  is 
ensheathed  in  a  fine  membrane  with  scattered  nuclei.  (4)  The  four 
primitive  cells  multiply  by  indirect  division,  until  (5)  the  four  follicles 
are  formed  by  invagination  of  the  outer  sheath.  (6^  A  second  en- 
velope, the  peritoneal  sheath,  originates  from  the  fatty  oody.  (7)  The 
nuclei  withm  the  cells  increase  by  repeated  direct  division,  from  three 
to  five  times.  (8)  From  this  division  there  probably  originate  the 
small  nuclei,  which  clothe  the  colony  externally,  and  prol^bly  give 
rise  at  a  subsequent  stage  to  the  membrane  of  the  sperm-bundles. 
*(9)  Protoplasm  gathers  round  the  nuclei,  so  that  cells  become 
separate  fix)m  one  another,  and  leave  a  free  space  in  the  interior. 
(10)  The  nuclei  divide  into  many  smaller  nuclei,  round  which  the 

*  Ver.  Naturh.  Ver.  Bheinlands,  xliU.  (1886)  pp.  1-84  (I  pi). 
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protoplasm  again  gathers.  (11)  From  one  or  from  several  regions  a 
protoplasmic  fluid  is  excreted.  ( 12)  The  cells  extend  longitudinally, 
and  the  colony  becomes  cylindrical.  The  above-mentioned  proto- 
plasmic flaid  gathers  at  the  anterior  end.  (18)  The  nadei  become 
elongated  and  spindle-shaped,  they  arrange  themselves  parallel  to  one 
anotiber,  and  end  anteriorly  in  a  short,  and  posteriorly  in  a  longer 
thread. 

The  germinal  rudiment  appears  at  a  very  early  stage  (see  2  above), 
when  the  division  into  four  follicles  has  just  commenced.  In  mucn 
older  organs  the  whole  series  of  developmental  stages  can  be  traced. 
The  centre  of  the  ondifferentiated  rudiment  is  occupied  by  a  granular 
fluid;  the  granules  increase  in  size  towards  the  periphery;  in  the 
marginal  portion  a  few,  ill-defined  nuclei  appear,  which  look  as  if 
composed  of  a  large  number  of  granules.  A  layer  of  protoplasm 
surrounds  the  germinal  rudiment,  and  in  this  cells  are  diflerentiated. 
Nuclei  may  be  observed  to  originate  within  the  central  mass,  and  the 
various  stages  of  sperm-development  are  grouped  in  concentric  suo- 
cession  round  this  centre.  The  rudiment  may,  in  fact,  be  considered 
as  a  giant  cell  in  which  the  nuclear  substance  is  distributed  throughout 
the  cell,  and  gives  rise  here  and  there  to  young  nuclei. 

Devehpmeni  of  efferent  ducts  and  vesiculm  semincdea, — ^The  efferent 
ducts  first  appear  at  the  posterior  end  of  the  rudimentary  testes,  as  a 
direct  prolongation  composed  of  definitely  arranged  regular  cells. 
At  a  later  stage  the  recipient  duct  is  seen  as  a  cylindrical  strand, 
without  a  lumen,  extending  nearly  the  length  of  a  segment,  and  ending 
in  the  fatty  body.  The  development  in  the  caterpillar  exhibits  a 
very  slow  increase  in  breadth  and  length,  and  the  gradual  appearance 
of  a  lumen  from  before  backwards.  The  vesicula  appears  as  a  simple 
swelling  of  the  vas  deferens. 

Hie  penis  and  dudus  e^'aculatarius  first  appear  in  the  chrysalis, 
and  are  entirely  of  ectodermic  origin.  Below  the  rectum  the  external 
epithelium  forms  a  shallow  annular  depression  which  gradually 
becomes  deeper.  The  penis  appears  as  a  cylindrical  structure  raised 
from  the  bottom  of  the  depression.  The  invagination  deepens  and 
spreads  in  a  dorso-ventral  direction,  divides  into  two  portions — one 
ventral,  forming  the  penis  proper,  the  other  dorsal,  forming  the 
ejaculatory  duct. 

Odoriferoufl  Apparatus  of  Butterflies.* — ^Dr.  E.  Haase  discusses 
the  various  kinds  of  odours  emitted  by  butterflies.  Among  those 
which  are  shared  by  both  sexes,  he  distinguishes  (1)  those  which 
depend  on  some  definite  ethereal  oil  resulting  from  the  food  of  the 
caterpillar;  (2)  protective  odours  which  are  emitted  as  a  protection 
against  enenues.  The  odours  restricted  to  one  sex  are  the  various  at- 
tracting and  captivating  smells  of  sexually  mature  males  and  females. 
The  latter  is  illustrated,  for  instance,  by  Bombycidie,  where  the  odour 
attracts  males  from  a  great  distance.  Without  their  olfactory  antenna 
the  males  cannot  discover  the  females.  The  males  are  odoriferous 
only  when  the  female  is  capable  of  flight.    The  fragrance  is  very 

*  Sa  Natort  GeselL  Iub,  1886,  pp.  9-10. 
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Tariously  dispoaed,  on  scales  on  the  wings,  in  thoracic  ponches,  in 
ponches  on  the  posterior  wings,  &c.  There  are  small  odoriferous 
scales,  nsnallj  occurring.  They  are  generally  protected,  often 
associated  witii  tnfis  of  hair,  which  diffuse  fragrance.  The  various 
arrangements  in  several  Qerman  and  tropical  forms  are  briefly  noted. 

Posterior  Sac-like  Appendages  of  some  Larval  Hemooera.* — 
Herr  A.  Jaworowski  has  studied  the  development,  structure,  and 
function  of  the  above  organs  on  the  larvie  of  Coreihra  plumicomif, 
Culex  pipienSy  Chironomua  plumonu,  aud  Jantfpus  variegaius  (?\  and 
notes  (i)  that  they  are  branchi®  which  atrophy  at  a  later  stage; 
(2)  that  the  external  membrane  is  not  amorphous,  nor  hypodermic, 
but  is  composed  of  a  compact  layer  of  elongated  protoplasmic 
filaments. 

Respiratory  System  of  Odonatif — Signer  D.  A.  Boster  has 
studied  the  respiratory  system  of  the  aquatic  larvfB  of  various 
Odonati,  and  especially  of  .^chna  cyanea.  He  discusses  in  detail 
tiie  central  and  peripheral  disposition  of  the  principal  tracheaa,  and 
the  rectal  lamellce  by  means  of  which  the  oxygen  is  absorbed  from 
the  water.  The  pecidiar  papillary  terminations  on  the  rectal  tracheaa 
are  described  and  figured.  He  notes  how  the  oxygen  taken  in  by 
osmosis  in  the  intestinal  branchi®  is  distributed  and  absorbed  by  the 
general  tracheal  system,  and  how  the  change  of  the  respiratory 
organs  takes  place  slowly  after  five  or  six  days  of  continuous  modifi- 
cation. 

Aphis  rumicis  and  a  Fungus  destmctive  of  the  Aphis.}— The 
Bev.  W.  Houghton  and  Mr.  W.  Phillips  have  a  notice  of  Aphis 
rumidsy  which  in  the  autumn  of  last  year  attacked  the  mangel- 
wurzel  crops  in  Shropshire.  This  aphis  becomes  infested  by  a  red- 
coloured  fungus  closely  allied  to  the  Empuaa  mwtca.  It  may  be 
called  EnUmophthora  ferruginea  n.  sp. 

Mallophaga  in  the  shafts  of  Birds'  F6athers.§— M.  E.  L.  Troaes- 
sart  finds  that  in  some  cases  Mallophaga  penetrate  into  the  shaft  of 
birds'  feathers,  and  live  there  in  the  same  way  as  do  the  acarine 
Syringophila,  His  attention  was  directed  to  this  mode  of  life  by 
the  perforations  which  he  detected  on  some  of  the  large  wing  feathers 
of  a  Numeniua  arquaiui. 

Palsosoio  Insect8.|| — Over  the  Palaoozoic  vestiges  of  insects  not 
a  little  controversy  has  already  arisen.  Dr.  F.  Brauer  has  lately 
criticized  the  views  of  Brogniart  and  Scudder  on  the  nature  of  these 
primitive  insects,  and  has  sought  to  establish  the  following  con- 
clusioDS : — (1)  The  Palasozoic  insects  do  not  in  any  way  contradict 
the  ordinary  opinion  as  to  the  derivation  of  insects  from  a  type  like  the 
Thysanura,      (2)  They  do  not  form  a  special  order — the  common 

♦  Cosmoe  Polon.,  v.  p.  204.    Cf.  Arch.  Slav,  de  Biol.,  i.  (1886)  p.  222. 
t  BuU.  Soc  EntoDL  Ital.,  xvii.  (1885)  pp.  260-8  (2  pLj.). 
X  Ann.  and  Mag.  Nat.  Hist,  xviii.  (1886)  pp.  1-6  (1  pL). 
§  Comptes  Rendos,  dii.  (1886)  pp.  165-7. 

II  Ann.  Naturh.  Muaeum  WioD,  i..  Heft  2.  Cf.  Natorforeoher,  xlx.  (1886) 
pp.  331-2. 
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basis  of  those  now  persistmg.  (3)  The  Hemtptera^  Orthoplera  proper, 
Plecoptera,  EphemerideBy  LibeUulidsey  and  Neuroptera  proper,  are  repre- 
sented in  Paladozoic  times.  The  representation  is  confined,  however, 
to  specific  gronps,  to  the  Cicadas  among  Hemiptera,  Hemercbidm 
among  Nenroptera,  PJuumidm  and  Blaitidse  among  Orthoptera,  by 
dragon-flies  among  LibeUulidse.  (4)  The  Paladozoic  forms  do  not  throw 
any  dear  light  on  the  origin  of  other  insect  orders  with  complete 
metamorphosis,  nor  on  the  transitional  links  and  synthetic  types 
which  connect  those  already  mentioned.  (5)  Brauer  belieyes  that 
the  beetles  do  not  form  a  transition  type  from  Nenropteran  or  other 
Paheozoic  insects  to  the  subsequent  metabolic  forms,  but  that  they 
represent  the  end  of  a  typical  developmental  line,  and  further,  that 
the  division  into  insects  with  complete,  and  insects  with  incomplete 
metamorphosis  is  unnatnraL  (6)  No  proof  can  be  advanced  in  favour 
of  the  Paheo-dictyoptera  of  Scudder,  or  the  Newrorihoptera  of  Brog- 
niart.  But  if  the  old  seven  orders  of  insects  be  not  adhered  to,  the 
name  Neurorthoptera  may  be  well  applied  to  the  modem  Plecopteray 
and  Neuroptera  restricted  to  Libdlulidee  and  EpJiemeridee.  (7)  Erich- 
son's  proposal  to  unite  his  Pseudo-neuroptera  in  one  order,  and  that 
with  the  true  Neuroptera  is  quite  unnatural  and  impossible. 

Contagions  Diseases  of  Insects.*-— Mr.  S.  A.  Forbes  gives  a 
detailed  account  of  his  observations  and  experiments  on  the  contagious 
diseases  of  certain  insects.  The  ravages  of  the  European  cabbage- 
worm  {Piens  rapae)  are  checked  by  their  liability  to  a  common 
disease,  marked  by  the  whitening  of  the  living  larvsB  and  their  rapid 
post-mortem  blackening.  The  circulating  fluids  are  white  and 
opaque,  laden  with  spherical  granules,  5-7  fi  in  diameter ;  the  mucous 
membrane  of  the  chylific  stomach  degenerates ;  the  alimentary  fiuids 
and  blood  exhibit  unmistakable  micrococci ;  the  fatty  bodies  undergo 
immense  degeneration. 

That  the  disease  is  contagious  is  shown  by  its  unequal  distri- 
bution in  a  neighbourhood ;  by  its  gradual  though  rapid  progress 
through  a  field ;  by  its  independence  of  locality,  climate,  and  weatiier ; 
by  its  apparent  progress  across  a  country  from  east  to  west ;  by  the 
probable  success  of  infection ;  and,  finally,  by  its  evident  bacterial 
character. 

An  account  is  given  of  numerous  cultures  and  their  results, 
but  no  opportunity  offered  for  infecting  a  healthy  larva  with  the 
microbes. 

A  more  complete  study  was  made  of  the  jaundice  disease  of  the 
silkworm,  which  is  marked  by  the  yellow  colour  and  restless  activity 
of  the  larvae,  by  the  tender  skin  and  free  flow  of  blood,  and  by  the 
crowding  of  the  blood  with  the  results  of  tissue  degeneration,  chiefly 
of  the  fatty  bodies  and  blood-corpuscles. 

The  disease  is  essentially  a  premature  pupal  histolysis  of  the 
fatty  bodies,  or  a  retardation  of  pupation  which  takes  unequal  effect 
on  the  different  tissues.  This  supposed  jaundice  is  also  contagious, 
as  was   shown  from    the  phenomena  of  its  occurrence;   ana  the 

*  Ball.  lllinoiB  State  Laborat.  Kat.  Hist.,  ii.  (1886)  pp.  257-321  (1  pi). 
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disease  was  artificially  indnced  by  moistening  the  food  of  cabbage- 
worms  with  the  cnltiire-flaids  from  the  jaundiced  silkworm  larrsd. 

In  regard,  further,  to  a  breeding-cage  disease  attacking  the  yellow- 
necked  apple  caterpillar  (Datana  ministra)  and  the  walnnt  caterpillar 
(Datana  angwi\  the  contagions  character  and  the  possibility  of 
infection  by  the  bieusterial  vims  were  demonstrated.  The  cnltures  (in 
beef-broth  and  on  thin  gelatin  films)  related  to  both  micrococci  and 
bacilli,  which  were  preserved  over  winter  in  plngged  or  sealed  tubes, 
cnltivated  the  following  season,  and  applied  to  Uie  food  of  another 
species  of  larra  —  the  zebra  caterpillar  {Mametitrea  picta) — with 
satisfactory  results. 

Finally,  in  a  note  on  **  Muscardine,"  he  attributes  largely  to  this 
affection  the  disappearance  of  a  yast  host  of  the  forest  tent  caterpillar 
{Cliaiocampa  sylvatica)  which  deyastated  the  forests  and  orchards  of  a 
part  of  southern  Illinois  in  1883. 

0,  ICyrlopoda, 

Brain  of  Hyriopods.*— M.  O.  Saint-Bemy  has  investigated  the 
intimate  structure  of  the  Myriopod  brain  in  Scolopendra  morsitans. 
Viewed  from  above,  two  transverse  pearnshaped  lobes  are  seen.  These 
are  applied  to  one  another  at  their  base  in  the  middle  line,  while 
terminally  they  form  the  optic  lobes  and  give  off  the  optic  nerves. 
They  are  continued  downwards  on  each  side  of  the  middle  line  into 
a  transversely  elongated  mass.  This  mass  swells  anteriorly  to  form 
the  two  antennary  lobes,  gives  off  posteriorly  the  oesophageal  com- 
missures, and  forms  medianly  a  thick  transverse  commissure  from 
which  the  unpaired  median  visceral  nerve  arises. 

The  brain  consists  chiefiy  of  medullary  substance.  Oortical 
layers  of  cells  cover  the  upper  surface,  the  optic  lobes,  Ac  Over 
a  small  portion  of  the  anterior 'margin  of  Uie  upper  sur^Ace  of 
each  of  the  cerebral  lobes,  the  medullary  substance  is  left  uncovered. 
This  region  stains  very  markedly  with  osmic  acid.  The  exact 
nature  of  the  formation,  which  is  described  in  detail,  was  not 
determined. 

The  typical  optic  lobe,  the  large  antennary,  like  those  of  insects, 
the  oesophf^eal  commissures,  &c.,  are  briefiy  described.  The  whole 
structure  resembles  the  brain  of  insects  more  closely  than  that  of 
Orustacea  or  Arachnids. 

Sense-organs  on  antennae  and  lower  lip  of  Chilognafha.t— 
Herr  O.  v.  Bath  has  studied  the  histology  of  the  sense-organs  on  the 
antennae  and  on  the  lower  lip  of  Chilognatha,  and  has  compared  them 
with  those  of  the  crayfish  and  wasp. 

L  Antennary  Sense-organs. — (a)  The  cones.  Leydig  was  the  first 
to  describe  conical  processes,  usually  four  in  number,  which  occur  on 
the  last  joint  of  the  antennae.  Their  nervous  relations  have  been 
lately  investigated  by  Sazepin.  Herr  von  Bath's  results  are  as 
follows.    The  antennary  nerve  divides  at  the  sixth  joint  into  four 

*  Comptee  Bendus,  oiii.  (1886)  pp.  288-90. 

t  Axeb.  f.  Mikr.  Anai,  xxvii.  (1^)  pp.  419-37  (1  pL). 
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branches,  each  ensheaihed  by  long  cells  with  relatively  small  nuclei 
and  large  nucleoli.  Each  nerve  ends  in  a  ganglion  of  small  cells 
with  romid  nuclei.  This  lies,  for  the  most  part,  in  the  seventh  joint. 
Entering  the  ganglion  the  nerve  divides  into  fibres,  distributed 
among  &e  cells ;  fine  fibres  pass  anteriorly  into  the  cones.  The  four 
ganglia  are  closely  approximated.  The  large  cells  ensheathing  the 
nerve  below  the  ganglion  were  identified  by  Sazepin  as  ganglion  cells. 
Yon  Bath  gives  reasons  against  this  view,  and  regards  them  rather  as 
fatty  cells.  He  believes  that  in  the  ganglion  i£e  fine  nerve-fibres 
come  into  connection  with  the  ''ganglion  cells,''  and  that  from 
these,  fine  processes  are  given  ofif  to  the  cones.  Each  fibre  would 
be  composed  of  the  processes  of  a  row  of  these  sensory  cells,  and 
each  cone  receives  a  number  of  fibres.  Each  ganglion  exhibits 
peripherally  a  peculiar  dark-coloured  strand,  with  very  numerous, 
deeply  stained  nuclei,  but  its  nature  has  not  been  certainly  determined. 

(6)  The  knoha, — The  anterior  margin  of  the  seventh,  sixth,  and 
usually  also  of  the  fifth  joint,  bear  more'  or  less  cylindrical  rods, 
without  an  apical  aperture.  These  knobs  have  corresponding  ganglia, 
which  lie  close  to  the  hypodermis  and  almost  imbedded  in  it  A 
side  branch  is  given  off  from  the  main  nerve  at  the  fifth  and  at  the 
sixth  joint,  and  the  ganglia  associated  with  the  knobs  resemble  those 
of  the  cones. 

II.  8€Me-^>rgan8  of  the  lower  lip. — The  anterior  margin  of  the 
lower  lip  usually  exhibits  two  chitinous  cup-shaped  cylinders.  The 
floor  of  the  cup,  generally  formed  of  a  somewhat  ^lin  membrane,  bears 
a  large  number  of  cones,  perforated  at  the  apex.  They  are  smaller, 
longer,  and  more  slender  than  the  antennary  cones.  A  fine  hair-like 
structure  sometimes  protrudes  from  the  terminal  aperture.  Similar 
organs  occur  on  the  so-called  lobus  lingualis  of  the  lower  lip.  The 
dorsal  surface  of  this  cap-shaped  process  bears  a  plate  besot  with 
cones,  and  also  another  smaller  plate  directed  forwards.  These 
sensory  organs  of  the  lower  lip  have  not  been  previously  recognized. 

From  the  lateral  and  ii^erior  surface  of  the  sub-oesophageal 
ganglion  two  nerves  arise ;  each  divides  into  two  branches,  of  which 
the  median  leads  to  the  sensory  organs  of  the  cap-like  process,  and 
the  more  lateral  again  divides  and  supplies  the  lip-organs  first 
described.  The  ganglionic  arrangements  do  not  differ  markedly  from 
those  described  in  connection  witih  the  antennary  organs.  The  same 
sensory  and  ensbeathed  cells  are  to  be  noted.  Herr  von  Bath  regards 
both  sensory  cells  and  supporting  cells  as  resulting  from  modified 
hypodermis.    He  does  not  discuss  the  exact  function  of  the  organs. 

8.  Araohnlda. 
Herve-centres  of  Arachnids.* — ^M.  O.  Si-Bemy  finds  that  the 
brain  in  Tegenaria  domeatica^  Epeira  diademOy  and  Phalangiutn  opilio 
is  formed  on  the  same  plan  as  in  Scorpio,^  There  are  two  sorts  of 
nerve-cells :  (a)  those  with  a  distinct  layer  of  protoplasm  around  the 
nucleus ;  and  (h)  those  in  which  the  amount  of  protoplasm  is  so  small 

•  Compte«  Bendufl,  ciiL  (1886)  pp.  525-7..       f  See  this  Joaraal,  antey  p.  791. 


Digitized  by 


Google 


974  SUMMARY  OF  OURBBNT  BB8EAB0HB8  RRLATlKa  TO 

that  the  nncleuB  is  apparently  all  that  is  present,  and  hence  they  are 
called  "  ganglionic  nuclei  "  by  Dietl.  These  latter  occur  only  in  the 
brain,  and  more  especially  in  the  optic  portions  of  it.  They  resemble 
similar  cells  in  insects.  The  yentral  chain  consists,  as  has  been 
shown  by  Schimkewitsch,  of  five  thoracic  and  one  abdominal  ganglia, 
fused  across  the  mid-line. 

The  author  describes  the  arrangement  of  yentral  ganglia  in 
Scorpio.  Here,  the  last  lobe  of  the  ventral  ganglionic  ntass,  repre- 
senting the  ganglion  for  the  pectines,  has  a  structure  similar  to  that 
of  the  antennary  ganglion,  and  this  lends  support  to  the  opinion  that 
the  former  are  sense-organs.  Nothing  like  it  is  found  in  the  Araneina 
nor  in  the  Phalangida. 

Arterial  System  of  Scorpions.* — ^M.  F.  Houssay  describes  the 
arterial  system  of  scorpions  as  being  formed  of  two  groups  of  vessels, 
dorsal  and  ventral,  which  are  connected  with  one  another  by  two 
short  vessels  at  the  anterior  end,  and  by  an  unpaired  canal  in  the 
middle  of  the  body.  The  anterior  aorta  gives  off  four  arteries,  and 
itself  terminates  abruptly  and  without  ramifying  in  the  cerebroid 
ganglia.  The  ventral  group  is  interesting  on  account  of  its  re- 
lations to  the  nervous  system ;  the  blood  occupies  the  space  between 
the  two  nerve- cords  which  connect  the  ganglia ;  from  the  cephalo- 
thoracic  perineural  lacuna  five  trunks  are  given  off  on  either  side. 

The  connecting  arteries  of  the  anterior  end  envelope  the  con- 
nectives which  go  from  the  cerebroid  ganglia  to  the  ventral  mass. 
They  afford  a  means  of  communication  between  the  perineural  lacuna 
and  the  anterior  aorta.  The  median  limb  of  connection  arises  from 
the  posterior  aorta  in  the  middle  of  the  seventh  ring  of  the  **  pro- 
abdomen,"  and  opens  into  the  perineural  canaL  The  author  points 
out  the  resemblance  between  this  arrangement  of  the  vessels  of 
scorpions  and  that  which  obtains  in  LimvJus  and  the  Myriopods. 

Embryology  of  Spiders.t — Br.  A.  T.  Bruce  writes  that  some 
work  done  during  the  past  winter  on  the  embryology  of  several 
species  of  spiders,  at  the  biological  laboratory  of  the  Johns  Hopkins 
University,  brought  to  light  some  facts  of  general  interest. 

The  origin  of  the  lung-book  of  the  spider  is  particularly  interest- 
ing, in  view  of  the  comparisons  instituted  between  Limulua  and  the 
Arachnids.  From  good  longitudinal  sections  of  the  spider  embryo 
before  the  disappearance  of  the  abdominal  feet,  it  appears  that  the 
long-book  may  fairly  be  regarded  as  an  involuted  appendage  or 
appendages.  Before  the  involution  of  the  abdominal  appendages, 
the  epithelium  covering  them  assumes  the  characters  of  the  epithelium 
of  the  lung-book.  At  the  same  time  the  appendages  become  less 
conspicuous,  and  slight  folds  appear  on  their  anterior  faces. 

By  the  complete  involution  of  the  abdominal  appendages,  and 
the  increase  in  the  number  and  distinctness  of  the  folds  on  their 
anterior  fiEtces,  a  lung-book  would  be  formed  with  its  laminas  directed 
backwards.    All  the  stages  of  the  process  of  involution  were  not 

*  Comptes  Rendns,  ciii  (1886)  pp.  854-5. 
t  Amer.  Natural.,  xx.  (1886)  p.  825. 


Digitized  by 


Google 


ZOOLOGY  AND  BOTANY,  MIOROSOOPY,  ETC.  975 

obseryed,  but  probably  is  the  species  of  spider  upon  whicb  the  most 
complete  observations  were  made,  two  pairs  of  abdominal  feet  are 
involuted. 

Whether  the  conyersion  of  the  abdominal  feet  into  the  Inng-book 
is  to  be  regarded  as  an  involution  of  certain  paired  appendages,  as 
was  saggested  by  Lankester  on  theoretical  grounds,  or  as  a  portion 
of  the  abdomen  over  which  an  appendage  corresponding  to  the  oper- 
culum of  Limulus  extends,  could  not  be  positively  determined. 

There  appears,  from  one  series  of  sections,  to  be  a  swelling  corre* 
spending  in  position  to  the  operculum  of  Limulus  just  in  advance  of 
the  involuted  abdominal  appendages. 

Another  point  of  interest  in  Arachnid  embryology  is  the  presence 
of  a  fold  in  the  blastoderm,  surrounding  the  cephalic  region  of  the 
embryo.  Balfour  described  this  fold  as  a  groove.  It  appears,  how  • 
ever,  when  studied  by  transverse  and  longitudinal  sections,  to  be  a 
fold  of  the  blastoderm.  At  the  anterior  extremity  of  the  fold  its 
opposite  sides  unite  over  the  median  line  of  the  embryo,  so  that  the 
brain  is  partially  invested  by  an  outer  sheath  or  bag  of  epiblast 
formed  by  the  united  inner  limbs  of  the  opposite  sides  of  the  fold. 

The  origin  of  this  fold  and  the  union  of  its  opposite  sides  over  the 
middle  line  of  the  embryo  correspond  to  the  amnion  of  insects.  The 
difference  between  the  insect  amnion  and  the  spider  amnion,  lies  in  the 
fEtct  that  in  the  former  the  union  of  the  opposite  sides  of  the  amniotic 
fold  is  in  most  cases  complete  throughout  the  length  of  the  embryo, 
while  in  the  latter  folds  are  developed  only  in  the  head  region  of  the 
embryo  and  coalesce  at  their  anterior  ends. 

Ptvchical  Development  of  Spiders.* — ^Herr  J.  Dahl  communi- 
cates me  results  of  some  observations  on  the  psychical  development 
of  spiders.  By  means  of  the  sensory  organs  on  the  palps  and  limbs, 
the  spiders  discover  not  only  the  capture  of  an  insect  in  the  web,  but 
the  place  where  it  is.  Attus  arenatua  was  unmistakably  influenced  by 
loud  knocking.  The  same  species  can  distinguish  a  moving  object  of 
the  size  of  a  fly  at  a  distance  of  about  20  cm.  Distinct  vision  begins, 
however,  at  2  cm.,  but  then  so  exactly  that  the  legs  of  the  fly  can  be 
distinguished.  Beyond  the  above  limit  the  vision  is  very  indistinct. 
The  above  species  and  Xysticw  lanio  could  distinguish  colours  very 
imperfectly,  but  Epeira  comuta  and  Drassus  quadripunctatua  exhibited 
this  aptitude.  A  male  Epeira  patagiata  was  able  to  perceive  various 
odours  and  to  distinguish  them.  Thomisidm  were  but  slightly 
sensitive  to  odours,  but  Attida  very  much  so. 

Eyes  of  Spiders.t — ^Prof.  P.  Bertkau  adds  to  the  numerous  recent 
researches  on  the  eyes  of  Arthropods,  an  account  of  those  of  spiders. 
1  his  is  based  on  an  investigation  of  Micrommata  vireacenSy  Dohmedea 
limbatusy  several  Thomisid®,  Epeirid®,  &c.,  but,  without  entering  into 
the  detailed  peculiarities  of  the  different  genera,  it  will  be  enough  to 
summarize  his  general  results. 

*  Yierteljahreeschr.  t  Wiss.  Pbil.,  ix.  Cf.  Arch.  f.  Natargeaob.,  lii.  (1886) 
p.  88. 

t  Arch.  f.  Mikr.  Anat,  xxvii.  (1886)  pp.  589-631  (2  pU.). 
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1.  The  lens  is  drcnlar  in  the  principal  eyes,  often  elliptical  in  the 
tsecondary.  It  is  biconyex,  and  &e  inner  hemisphere  more  than  the 
outer.  The  cornea  is  continaons  with  the  general  cuticle,  and  like  it 
exhibits  concentric  lamelled  of  different  thickness  and  refractive  index. 
The  outer  layer,  which  is  continuous  with  the  pigmented  stratum  of 
the  cuticle,  is  generally  colourless,  but  eyen  more  pigmented  in 
Attidfld.  As  in  the  cuticle,  fine  canals  traverse  the  lens  radially  at 
right  angles  to  the  surface,  disappearing,  however,  in  the  centre.  In 
some  lenses  a  spherical  body  of  undetermined  import  projects  inter- 
nally, with  thicker  and  more  equal  layers.  The  whole  lens  is  pene- 
trated by  the  perilymph  fluid. 

2.  Vitreous  body  andpigmeni-^eUa, — As  the  corneal  lens  is  continu- 
ous with  the  cuticle,  so  die  pigment-cells  and  vitreous  body  represent 
a  modification  of  the  hypodermis,  which  is  in  other  regions  very 
variable.  The  pigment-cells  round  about  the  lens  are  long  and 
narrow,  with  slight  cell-walls,  finely  granular  striated  protoplasm 
packed  with  pigment,  and  a  small  fneoform  central  nucleus.  The 
vitreous  body  usually  consists  of  polygonal,  truncated,  pyramidal 
cells,  with  very  strong  cell-walls  and  yellowish  refractive  content  The 
cells  are  variously  dii^posed  more  or  less  symmetrically  beneath  the  lens. 

8.  The  retina  (a)  of  the  principal  eyes.  The  nerve  is  rarely  in 
the  axis  of  the  eye,  but  usually  lateraL  It  divides  within  the  bulb 
into  several  branches,  of  which  one,  retaining  the  old  direction, 
traverses  the  retina,  running  often  just  below  the  preretinal  lamella, 
and  uniting  with  the  retinal  cells  at  the  opposite  end,  while  the  other 
branches  pursue  various  courses.  The  fibres,  which,  even  towards 
the  bulb,  have  a  tubular  disposition,  probably  form  a  funnel-shaped 
expansion  towards  the  retinal  cell,  and  while  the  wall  of  the  former 
tmites  with  that  of  the  latter,  the  protoplasmic  networks  of  the  two 
probably  also  fuse.  The  nerve-cells  are  long  and  flask-like,  disposed 
peipencticularly  to  the  wall  of  the  optic  bulb,  so  that  those  in  front 
are  almost  parallel  to  the  preretinal  lamella.  The  large  spherical 
nucleus  lies  near  the  base  of  the  cell  where  the  nerve-fibres  enter. 
At  the  narrowed  end,  next  the  preretinal  lamella,  the  *^rods"  are 
seen.  They  are  simply  the  modified  peripheral  ends  of  the  cells, 
though  sometimes  more  or  less  distinct  Other  features,  such  as  the 
chiasma  (in  Lycosided  at  any  rate),  are  then  briefly  discussed. 

6.  Tlie  retina  of  the  secondary  eyes. — Prof.  Bertkau  devotes  most 
attention  to  the  tapetufOy  which  is  not  represented  in  the  principal 
eyes  of  the  true  spiders.  It  forms  in  the  Sparassid»  a  connected 
layer  traversing  the  posterior  portion  of  the  optic  bulb.  Two  flaps, 
united  at  their  ends,  inclose  a  long  funnel-shaped  space,  which  may 
be  crossed  by  narrow  bridges.  In  the  Lycosidao  and  Thomisidsa 
numerous  panJlel  clefts  have  been  formed  at  regular  intervals, 
extending  from  1/5-1/3  of  the  breadth  of  the  tapetum.  The  system 
of  bands  which  thus  results  has  a  sort  of  grate-like  appearance.  The 
fine  structure  varies  greatly,  but  no  complete  account  is  yet  forth- 
coming.. The  crystalline  particles  which  give  it  its  beautiful  sheen 
are  discussed  at  some  length.  Bertkau  regards  the  luminous  layer 
as  a  kind  of  secretion. 
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The  ^  rods "  correspond  to  the  different  forms  of  tapetnm.  In 
JUicrommata  they  are  closely  packed,  perpendicular  to  the  tapetom, 
without  being  arranged  in  rows.  Where  the  tapetnm  is  funnel-shaped 
the  ^  rods  "  have  a  Y-shaped  arrangement ;  they  are  fewer  in  number, 
and  not  surrounded  by  pigment.  In  the  other  type  of  tapetum,  the 
^  rods "  are  of  equal  length  and  disposed  in  two  rows  on  each  tape- 
tum band.  Their  histological  characters  are  briefly  noted.  They 
are  still  the  modified  ends  of  the  retinal  cells,  but  are  sometimes 
distinctly  composed  of  two  halves.  The  position  of  the  retinal  nuclei, 
and  the  characters  of  the  nerve-fibres  are  then  described.  This 
portion  of  the  memoir  closes  with  a  brief  notice  of  associated  blood- 
vessels and  muscles.  After  his  notice  of  modifications  in  the  different 
genera  already  noticed.  Prof.  Bertkau  sums  up  in  some  general  state- 
ments and  comparisons. 

Ant-Uke  Spiders.* — Prof.  P.  Bertkau  notes  the  not  unfrequent 
occurrence  of  mimicry  among  Arthropods,  and  directii  attention  to 
the  ant-like  forms  of  some  spiders.  Very  frequently  the  ant-like 
appearance  of  insects  is  entirely  superficial,  disappearing  on  close 
inspection.  Numerous  Rhynchota,  and  most  familiarly  Alydus  cal- 
earatUB  illnstrate  this  ant-mimicry.  Here  the  resemblance  is  chiefly 
due  to  the  median  constriction,  the  dark-brown  oolonr,  the  simi- 
larity in  size,  and  the  slight  difference  in  size  between  head  and  tail. 
In  such  an  instance  as  the  beetle  Okrua  formicariw^  the  chief  resem- 
blance is  that  of  colour. 

Among  spiders,  the  Aitidm  frequently  present  close  resemblance 
to  ants.  The  cephalothoraz  and  the  posterior  part  of  the  body  are 
often  approximately  equal.  The  Drasaidse  also  exhibit  frequent  in- 
stances of  ant-mimicry,  as,  for  instance,  in  the  genera  PhruolithWf  and 
especially  Micaria.  Among  Tkamindm  and  EpeiridsB  ant-mimicry 
seems  impossible,  bnt  the  Theridiadse  furnish  a  beautiful  instance  in 
Formicina  mutinentis.  On  elms  infested  by  Lasius  and  Formica,  an 
ant-like  Lasmola  procox  occurs,  but  as  the  mimicry  is  exhibited  only 
by  the  developed  males,  which  eat  but  little,  the  resemblance  must 
be  purely  protective. 

Heart  of  Acarina.t — The  Acarina  have  hitherto  been  described 
as  without  hearts.     In   1876   Kramer  asserted  the  presence  of  a 

n"  lating  heart  in  Oanuuus,  and  the  discovery  has  been  more  than  con- 
ed by  the  researches  of  Herr  W.  Winkler. 

a.  In  nnmerous  Gamasidao  Winkler  was  able  to  detect  the 
presence  of  a  heart.  This  reduced  organ  is  a  short,  broad,  compressed 
chamber,  with  two  valved  openings  on  the  upper  surface  on  either 
side,  and  a  delicate  aorta  opening  freely  into  the  body-cavity  above 
the  brain.  The  lips  of  each  cleft  exhibit  a  muscle-nucleus,  and  four 
pairs  occnr  symmetrically  on  the  upper  wall  of  the  heart.  The  heart 
is  moored  anteriorly  and  posteriorly  by  connecting  fibres,  attaching 
it  to  the  dorsal  surface.      The  pulsations  are  extremely  rapid — 

•  Verb.  Natarh.  Verein  Rheinlandg,  xliii.  (1886)  pp.  66-9. 

t  Arbeit  Zool.  Inut.  Univ.  Wien  (Ckus),  vii.  (1886)  pp.  111-8  (1  pi.  and 
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about  200  per  minute.  Ellipsoidal  bloo^-corpuscles  were  here  and 
there  detected.  The  circulation  is  probably  effected  by  energetic 
peristaltic  contractions  of  the  hepatic  tubes  of  the  midgut,  and  of  the 
Malpigbian  tubes.  The  heart  lies  in  the  anterior  portion  of  the 
abdomen. 

6.  A  similar  heart  was  observed  in  Ixodes  ricinua  in  nymphs 
iand  young  females.  It  lies  below  the  posterior  margin  of  the  dorsal 
shield,  above  the  union  of  the  two  median  diverticula  of  the  midguts 
The  pulsations  and  the  position  of  the  clefts  were  detected,  and  the 
passage  of  blood  along  the  aorta. 

c.  The  heart  of  Phalangid®  is  then  described.  It  possesses  two 
pairs  of  lateral  clefts  and  has  no  posterior  opening.  It  lies,  as  in  the 
above,  in  the  anterior  abdominal  region.  Wim  this  the  heart  of 
CtfphoplUhalmus  duricomis  is  compared. 

d.  Herr  Winkler  also  describes  the  heart  of  Chernetidsd,  which 
has  not  been  previously  observed.  In  young  forn^is  of  Obiaium  Bilvati- 
cum  a  long  heart  was  seen  lying  in  the  first  three  abdominal  segments^ 
There  is,  however,  only  one  pair  of  clefts  at  the  very  posterior  end. 
The  contractile  function  appears  to  be  restricted  to  the  posterior 
portion.  Towards  the  aorta,  as  in  Phalangidao,  the  heart  appears  to 
be  separated  off  by  a  valvular  fold.  There  is  no  strongly  developed 
annular  muhcle  as  in  PhalangidsB. 

The  single  pair  of  clefts,  the  marked  reduction  of  the  posterior 
portion  of  the  heart,  thp  narrowing  and  slight  pulsation  of  the  anterior 
region,  seem  to  mark  the  heart  of  the  GhemetidsB  as  a  transition  tj^pe 
between  the  elongated  hearts  with  several  clefts  and  the  reduced 
forms  in  Gamasidao  and  Ixodidad. 

ff.  CroBtaoea. 

i 

Hetamorphosis  of  Homarus  americanu8.*'Mr.  J.  A.  Byder 
finds  that  no  ecdysis  takes  plaoe  on  the  hatching  of  the  American 
lobster :  the  thin  transparent  membrane  then  thrown  off  being  merely 
an  egg-membrane.  The  first  ecdysis  takes  place  from  three  to  six  days 
after  hatching,  and  the  first  of  the  seven  stages  lasts  till  this  time. 

During  ihe  first  8t<ige,  as  in  the  following  three,  the  larva  is  essen- 
tially a  Schizopod,  and  without  abdominal  appendages.  The  larva 
swims  by  means  of  the  exopodites  of  the  last  six  thoracic  appendages, 
the  endopodites  being  merely  prehensile.  The  telson  is  triangular, 
with  strong  spines.  During  the  second  stagCy  the  second  to  the  fifth 
abdominal  appendages  appear.  Then  between  the  tenth  to  fifteenth 
day  the  second  ecdysis  occurs,  and  the  third  stage  is  entered  upon,  when 
the  sixth  abdominal  appendages  make  their  appearance  as  biramous 
lameUsB.  The  third  ecdysis  takes  place  by  the  fourteenth  to  eigh- 
teenth day,  and  the  fourth  stage  is  reached,  when  the  appendages  aro 
stronger,  but  otherwise  the  larva  is  similar  to  the  preceding  stage. 
At  the  end  of  the  third  week  another  ecdysis  occurs,  leading  to  the 
fifth  stage.  The  animal  now  closely  resembles  the  adult,  and  the 
scbizopodal  character  of  the  thoracic  appendages  has  disappeared,  the 

♦  Amer.  Natural.,  xx.  (1886)  pp.  739-42. 
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ezopodites  being  repreeented  by  ronnded  tnberolee.  The  first  pair  of 
abdominal  appendages  are  still  wanting.  During  the  fifth  week  the 
young  larva  changes  its  pelagic  character,  loses  its  transparency,  and 
remains  at  the  bottom  of  the  water.  The  fifth  ecdysis  precedes  the 
dxth  ttage :  the  antennce  are  now  longer  than  hitherto,  and  the  asym- 
metrical condition  of  the  chel»  is  now  apparent.  The  seventh  stage 
ushers  in  the  first  pair  of  abdominal  appendages,  which  are  alike  in 
both  sexes ;  the  sexual  difference  being  apparent  only  after  the  next 
ecdysis,  which  takes  place  seyen  weeks  after  hatching,  and  the  larva 
now  reaches  the  eighth  stage^  when  the  animal  takes  on  its  adult  form. 

Honstrosities  amongst  Young  Lobsters.* — ^During  his  study  of 
the  development  of  the  lobster,  Mr.  J.  A.  Ryder  noted  four  types  of 
double  monsters. 

The  first  type  had  no  eyes ;  the  abdomens  were  separate,  the 
cephalothoraces  being  fused  anteriorly  and  laterally. 

The  second  type  had  a  single  eye  on  the  line  of  fusion  of  the 
cephalothoraces. 

The  third  type  was  similarly  bifid  posteriorly,  but  there  were  two 
eyes,  one  corresponding  to  the  left  of  one  lobster,  the  other  to  the 
right  one  of  the  second. 

llie  fourth  type  had  the  cephalothoraces  fused  dorsally ;  the  eyes 
and  appendages  were  paired  in  each  lobster. 

The  fusion  in  these  cases,  where,  as  in  the  case  of  vertebrate 
double  monsters,  the  unpaired  organs  are  fused,  is  due  to  fusion 
coincident  with  gastrnlation,  and  the  gradual  formation  of  the  organs 
of  the  two  embryos.  This  principle  extends  the  application  of  the 
theory  of  concrescence. 

Post-embryonic  Development  of  Telphusa-t — Signer  Doti  F. 
Mercanti  gives  an  account  of  the  post-embryonic  development  of 
Telphusa  fluviatilis  Lat  The  earliest  free  stage  was  referable  to  the 
Megalopa  type.  This  form  is  described  and  further  changes  noted, 
but  as  these  consist  in  detailed  modifications  of  segments  and 
appendages,  they  do  not  admit  of  ready  summary.  His  results  go  to 
confirm  the  opinion  that  Pseudotelphusa  specioea  is  an  ancestral  type 
of  the  above  form. 

Development  of  Oniscus  murarius.} — Herr  J.  Nusbanm  finds 
that  the  endoblast  is  not  formed  at  the  expense  of  the  vitelline  cells, 
but  arises  independently ;  this  is  in  agreement  with  what  has  been 
found  by  Kowalevsky  in  insects  and  scorpions.  The  walls  of  the 
heart  arise  from  the  mesoderm,  which  is  not,  as  in  insects,  formed  of 
closed  and  distinct  somites,  but  the  mesodermal  cells  are  scattered. 
The  term  of  cardioblasts  is  applied  to  those  cells  which  form  the 
heart;  this  organ  grows  from  behind  forwards.  In  a  number  of 
points  the  author  confirms  the  results  of  Prof.  BobretzkL 


•  Amer.  NatumU  xx.  (1886)  pp.  742-3. 

t  Bull.  Soc.  Entomol.  Ital.,  xvii.  (1885)  pp.  209-16  (1  pi.). 

X  Zool.  Anzeig.,  ix.  (1886)  pp.  454-8. 
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Development  and  Struotnre  of  Pednnenlated  Eyes  of  Bran* 
ohipns.* — Prof.  C.  Glaus  finds  the  rudiments  of  the  lateral  eyes  of 
BranchipuB  in  meta-nauplius  larvsd ;  the  pigment  and  the  first  orya- 
talline  cones  appear  in  the  lateral  parts  of  the  eyes,  the  derivates  of 
the  hypodermal  cells  heing  divided  into  a  superficial  layer  for  the 
formation  of  the  cones,  and  a  deeper  layer  for  the  nervous  rods  and 
pigment.  I'he  optic  ganglion  is  divisible  into  a  distinct  retinal  part, 
and  a  proximal  segment  which  is  united  with  tbe  cerebrum. 

The  eye  of  Branchipua  is  umpler  than  any  other  pedunculate  eye; 
special  pigment-cells  being  absent  in  the  vicinity  of  the  nerve-rods 
and  of  the  crystalline  cones ;  the  cornea  is  not  feMsetted,  and,  as  in 
the  eyes  of  Phronima  and  of  Aptu^  there  is  a  special  layer  of  hypo- 
dermal  cells  above  the  crystalline  bodies ;  this  layer,  the  absence  of 
facets  and  of  special  pigment-cells,  together  with  the  presence  of 
interstices  for  the  circulation  of  the  bLiod  in  the  nerve-bundle  layer, 
and  the  layer  of  crystalline  cones,  are  the  characteristics  of  the 
Arthropod  compound  eye ;  the  appearance  of  corneal  fe^cets  is  due  to 
the  deficiency  of  the  superficial  hypodermal  layer,  and  is  a  secondary 
phenomenon. 

Vermes. 

Oenital  Qrg^s  of  Himdo  and  Aula8toma.t — ^M.  0.  Chworo- 
stanky,  in  opposition  to  M.  B^my  Saint  Loup,  asserts  that  the 
testicles  are  generally  arranged  in  nine  and  not  ten  pairs ;  tbe  inde- 
pendent glands  of  the  French  anatomist  are  the  folds  of  the  wall  of 
the  vas  deferens ;  he  also  makes  some  additions  and  other  corrections 
to  what  is  known  with  regard  to  the  gonads  of  these  two  leeches. 

Eeproductive  Organs  of  Earthwormi.t— As  the  result  of  his 
investigation  of  the  reproductive  organs  of  Lumbricua  Dr.  C.  Nenland 
has  estabHshed  the  following  conclusions : — 

1.  The  stroma  of  the  ovary  is  by  no  means  homogeneous* 

2.  Each  ovum  contains  two  solid  germinal  spots. 

8.  The  receptaoula  seminis  are  ontogenetically  invaginations  of 
the  integument,  and  with  this  a  multiplication  of  the  nnioellular 
glands  is  associated. 

4.  The  seminal  vesicle  is  to  be  regarded  in  toto  as  testis. 

6.  There  are  thus  two  testes. 

6.  Part  of  the  reproductive  material  is  used  in  the  cocoon  as 
nutriment  for  the  more  vigorous. 

Endothelium  of  Lumbricus  and  Arenicolr.§— M.  H.  Yiallanes 
finds  that  the  endothelium  which  invests  the  muscular  bundles  of 
Arenic*>la  are  distinguished  from  those  of  Lumbricus  by  the  irregular 
contour  of  the  cells  of  which  it  is  composed.  The  endothelial 
covering  of  the  ganglionic  chain  of  Arenicola  is  probably  incomplete, 
as  the  nervous  centres  remain  closely  connected  with  the  hypodermis. 

•  Anzeig.  K.  Akad.  Wias.  Wien,  1886,  p.  60.  Cf.  Ann.  and  Mag.  Nat. 
Hist.,  xviii.  (1886)  pp.  79-80. 

t  ZooL  Anzeig.,  ix.  (1886  )j)p.  446-8. 

t  Verhaiidl.  Naturh.  Yer.  Rheinland,  xliiL  (1886)  pp.  35-54  (1  pi). 

I  Aun.  Sti.  Nat,  xx.  (1886)  Art.  No.  3,  10  pp.,  1  pi. 
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In  iMmbricua  the  inyestment  is  continaed  on  to  the  nerres  which 
arise  £rom  the  chain.  In  Arenicola  the  coyeriDg  of  the  nephridia  is 
so  arranged  as  to  call  to  mind  the  elements  which  are  fonnd  on  the 
inner  surface  of  the  lymphatic  capillaries  of  vertebrates.  The  septa 
resemble  the  fenestrated  epiploon  of  a  mammal,  being,  in  Arenicola^ 
formed  of  connective  fibres  bounding  a  number  of  openings ;  they  are 
further  provided  with  extremely  long  smooth  muscular  fibres,  but 
they  are  comparatively  scanty  in  number. 

Acanthodrilus  Layardi.* — Mr.  F.  E.  Beddard  describes  a  large 
species  of  earthworm  from  New  Caledonia,  which  he  calls  Acanthh' 
drilua  Layardi;  it  agrees  with  the  two  known  New  Caledonian 
species — A.  ungulatus  and  A,  dbtustu — in  having  the  generative 
pores  on  the  seventeenth  and  nineteenth  segments,  and  appears  to 
be  in  various  characters  like  one  or  the  other.  It  is  most  interesting 
in  regard  to  the  very  remarkable  glands  which  are  irregularly  de- 
veloped in  various  specimens  in  connection  with  certain  modified 
setad;  these  sausage-shaped  glandular  bodies  appear  to  be  absent 
from  immature  specimens. 

Kicroohsdta  rappif— Mr.  F.  E.  Beddard  gives  an  account  of  the 
anatomy  and  systematic  position  of  the  gigantic  earthworm  of  the 
Cape  Colony,  and  he  institutes  a  new  genus  for  its  reception.  The 
clitellum  is  only  developed  in  the  dorsal  region,  and  extends  from 
the  tenth  to  the  thirtieth  segment ;  the  vasa  deferentia  open  on  the 
eighteenth,  and  the  ovaries  are  placed  on  the  anterior  wall  of  the 
thirteenth  segment;  the  alimentary  canal  has  no  caBca  or  special 
glands. 

The  nephridia,  which  open  in  front  of  the  upper  pair  of  setso  on 
either  side,  are  very  remarkable ;  their  ducts  are  provided  with  long 
oval  sacs,  and  each  consists  of  a  tuft  of  coiled  glandular  tubes  which 
communicates  with  a  wide  duct  which  narrows  abruptly  into  a  short 
thick  tube ;  near  its  external  orifice  the  duct  gives  off  a  long  cnoal 
oval  tube.  From  the  twenty-eighth  segment  backwards  the  form  of 
the  nephridium  is  a  little  different.  There  are  no  true  copulatory 
pouches.  The  dorsal  vessel  consists  of  two  tubes,  which  are  only 
fused  here  and  there  ;  the  blood  capillaries  of  the  very  f^mall  ovaries 
are  frequently  dilated  on  their  course ;  the  terminal  apertures  of  the 
vasa  deferentia  are  continuous  with  the  testes. 

Studies  on  Earthworms.} — Mr.  W.  B.  Benham  describes  three 
new  genera  belonging  to  the  intra-clitelline  division  of  tho  earth- 
worms. Urohenus  hrasilienaia  resembles  Urochseta  in  the  possession 
of  similar  intestinal  glands  and  of  pyriform  sacs,  but  it  differs  by  the 
possession  of  a  distinct  prostomium;  it  is  interesting  as  p~ssessing 
both  the  "glandes  de  Morren''  of  TJroclimia^  and  the  intestinal 
c«ca  of  PerichmtOy  but  unfortunately  the  condition  of  the  specimens 
examined  did  not  allow  of  a  satisfactory  examination  into  their 
structure ;   the  typhlosole  is  a  simple  fold,  and  not  a  cylindrical 

•  Proo.  Zool.  Soc.  Lonc^.,  1886,  pp.  168-75. 

t  Trans.  Zool.  Soc.  Lond.,  xii.  (1886)  pp.  68-76  (2  pU.). 

i  Quart.  Joum.  Micr.  Sci.,  xxvii.  (1886)  pp.  77-108  (2  pie.). 
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valye  as  it  is  in  Lumbricus.  The  structure  of  the  nephridial  tabnle  and 
the  shape  of  the  funnel  calls  to  mind  the  common  earthworm. 

Diacheeia  Thomaeii  g.  et  sp.  n.  is  from  Si  Thomas,  W.I.,  and  has 
the  set®  all  simple  and  not  bifid  as  in  TJrocheeta  ;  excepting  the  most 
ventral  they  alternate  as  in  Ponioscolex  and  Oeogenia,  Trigaater 
Lankesteri  is  another  new  genus  and  species  from  St.  Thomas,  which  is 
remarkable  extemallj  for  a  deep  median  ventral  fossa  in  the  anterior 
region  of  the  clitoUum ;  it  is  bounded  by  two  pi^illad,  and  is  doubtless 
used  in  copulation.  It  has  three  distinct  gizzards  separated  from  one 
another  by  oesophageal  regions.  The  author  concludes  with  some  re- 
marks on  the  genera  established  by  Einberg,  and  on  recent  additions 
to  the  literature  of  earthworms. 

Variations  in  Perionyx  ezcavatus.* — From  an  examination  of 
more  than  400  specimens  of  this  earthworm,  Mr.  F.  E.  Beddard  has 
noted  a  number  of  variatioDS  in  respect  of  the  position  and  number  of 
the  genital  pore^,  corresponding  to  a  similar  variation  of  the  internal 
genital  organs,  and  accompanied  by  a  shifting  of  the  clitellum. 
Amongst  ti^e  fifteen  variations,  for  instance,  in  one  specimen  the  whole 
series  of  pores  is  carried  forward  one  or  more  segments,  as  is  also  the 
clitellum,  which  has  the  normal  number  of  segments  composing  it. 
In  other  cases  the  pores  are  farther  back  than  in  the  normal  worm  ; 
in  several  cases  the  female  pore,  which  is  normally  singjle  and 
median,  is  paired,  and  in  other  cases  the  median  pore  is  repeated 
in  two  segments.  In  one  specimen  there  are  four  male  pores,  as  is 
usual  in  Accenihodrilua^  and  both  pairs  lie  in  segments  anterior  to  the 
normal  position  of  the  single  pair  of  male  pores.  The  spermathec» 
are  also  sometimes  redupHcated,  being  four  pn  each  side,  instead  of 
two. 

The  author  considers  these  to  be  varietal  and  not  specific 
differences  from  the  following  feicts : — (1)  The  exact  correspondence 
in  size  and  colour,  and  in  all  other  anatomical  characters,  except  these 
genital  organs.  (2)  The  fifteen  variations  are  represented  by  only  a 
few  specimens,  otdy  three  being  found  in  more  than  one  specimen. 
(3)  Earthworms  are  known  to  vary  somewhat  in  structure,  e.  g. 
Perichmta  indiea ;  and  (4)  the  probability  of  the  occurrence  of 
variations. 

It  is  noteworthy  that  the  variations  occur  in  the  very  series  of 
organs  which  are  used  to  divide  up  the  Lumbricidsa. 

The  author  points  out  that  Ferrier's  division  of  the  group  must 
be  modified,  and  that  we  must  distinguish  only  two  groups,  according 
to  whether  the  cliteUum  commences  in  front  of  the  male  pore,  or 
behind  it. 

Variation  in  other  organs  was  not  observed,  except  in  the  case  of 
the  nephridia ;  in  one  specimen  one  of  the  nephridiopores  was  found 
to  be  displaced  dorsally. 

Anatomy  of  the  Haidomorpha.t~Herr  A.  Stole  has  some  notes 
on  the  entire  vascular  system  of  Nait  elinguis  and  N.  harhata.  Li  their 

•  Proc.  Zool.  Soc.  Lond.,  1886.  pp.  808-14  (4  figs.), 
t  Zool.  Anzeig.,  ix.  (1886)  pp.  502-6. 
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anterior  sogmonts  the  course  of  the  oiroalar  and  longitudinal  yessels  of 
the  midgut  is  so  regular  that  the  quadrate  interspaces  are  always  very, 
striking ;  further  back  the  circular  vessels  branch  somewhat  irregularly, 
and  in  the  hindermost  segments  there  is  the  most  irregular  communi- 
cation of  the  several  capillaries.  It  seemed  to  be  impossible  to  regard 
this  vascular  system  as  a  mere  blood-sinus,  as  Voigt  has  lately 
suggested  in  the  case  of  Branchiobdella, 

The  dermal  sensory  organs  of  Ophidonais  serpentina  and  Slavina 
appendiculata  are  next  mentioned ;  in  contradistinction  to  Mr.  E.  C. 
Boi  sfield,  the  author  finds  that  they  are  quite  different  in  these  two 
genera.  The  generative  organs  of  Naia  elinguis  are  ripe  in  the  second 
half  of  February,  at  which  time  N.  harhata  is  still  reproducing  itself 
asexually  by  gemmation  and  fission;  the  species,  therefore,  are 
distinct,  and  ought  not  to  have  been  united  by  Semper  and  Timm. 
With  regard  to  the  details  of  their  structure  Herr  Stole  finds  himself 
in  agreement  with  Vejdovsky. 

Histology  of  the  Neryons  System  of  Chflstopoda.  * — Br.  E. 
Eohde  gives  an  account  of  his  investigations  into  the  histology  of  the 
nervous  system  of  the  Aphroditeee.  If  Sthenelais  be  selected  for  the 
study  of  the  colossal  nerve-fibres  these  are  found  to  traverse  the 
whole  nervous  system  from  front  to  back,  to  run  from  behind  forwards, 
and  starting  in  each  segment  on  each  side  from  the  nervous  system,  to 
run  to  the  periphery.  They  are  the  processes  of  colossal  ganglion- cells. 
The  ganglion-cells  are  without  exception  unipolar,  but  in  other  points 
of  structure  they  exhibit  great  variation ;  some  are  faintly  granulated 
and  rather  small,  lie  in  large  packets  and  have  a  pyriform  shape ; 
others  are  very  large,  spherical,  and  darkly  granulated,  and  are 
always  arranged  singly.  Both  kinds  are  devoid  of  a  cell-membrane 
and  are  imbedded  in  a  network  of  fibres  which  appears  to  arise  from 
subcuticular  cells.  The  colossal  cells  are  traversed  in  all  directions 
by  fibrils  of  different  strengths,  which  issue  from  all  points  of  the 
periphery  of  the  cell ;  it  is  not  certain  whether  the  ganglion-cells  are 
united  with  one  another  by  the  fibrils. 

Antennse  of  Eunioidse.f — M.  E.  Jourdan  finds  that  the  antenme 
of  the  EunicidsB  consist  of  a  cuticular  envelope,  an  axial  nerve, 
and  intermediate  cells.  The  cuticle  is  exceedingly  delicate,  has  no 
glandular  pore,  but  some  very  fine  hyaline  cilia.  Below  it  there  are 
cylindrical  cells,  set  in  a  single  layer,  which  call  to  mind  the  arrange- 
ment and  form  of  the  epend;  ma  of  some  vertebrates ;  some  of  the 
cells  are  rodlike,  and  there  are  also  very  fine  fibrils  arranged  in 
bundles  among  the  epithelial  cells;  the  function  of  these  last  is 
probably  sensory.  The  cells  have  basal  prolongations  which  inter- 
lace and  form  a  kind  of  fibrillar  sheath  around  the  axial  nerve. 
Some  of  the  cells  are  bipolar,  and  there  is  every  reason  to  suppose 
that  they  are  nervous  in  function.  It  would  seem  that  the  rods  and 
fibrillar  bundles  of  the  epithelial  layer  are  especially  sensory,  and 
that  the  other  elements  are  protective  and  supporting. 

•  SB.  Preusfl.  Akad.   Wies.,  1886,  pp.  781-6.     See  Ann.  and  Mag.  Nat. 
Hiat.,  xviii.  (1886)  pp.  311-6.  t  Comptes  BtuduB,  cUi.  (1886)  pp.  216-8. 
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Branchial  Skeleton  of  Sabella.*— M.  H.  Yiallanes  leoommends 
the  maceration  of  the  anterior  end  of  a  Sabella  in  a  one-third  per' 
cent,  solution  of  alcohol,  for  the  study  of  its  branchial  skeleton.  It 
is  composed  of  a  pair  of  basilar  plates,  each  of  which  is  inclosed  in 
the  corresponding  branchial  lobes ;  each  plate  is  formed  of  a  very 
thick  envelope  of  connective  tissue  and  a  central  mass  of  cartilage ; 
the  latter  consists  of  very  large  cells  with  thick  walls,  closely 
packed  against  one  another  and  showing  no  signs  of  any  fnndamentid 
substance.  In  calling  this  structure  cartilage,  the  author  is  careful 
to  note  that  he  follows  preceding  writers,  and  that  he  by  no  means 
identifies  it  with  what  is  called  cartilage  in  yertebrates.  In  the 
antenna  the  hypodermis  is  formed  by  a  layer  of  cylindrical  cells 
provided  with  very  long  vibratile  cilia ;  the  cartilaginous  axis  is  in 
direct  contact  with  the  lower  surface  of  the  hypodermis  by  one  of  its 
edges,  and  by  the  other  with  a  vessel  which  extends  the  whole  length 
of  the  antenna ;  this  vessel  is  set  in  a  large  lymphatic  lacuna,  which 
contains  also  nerves  and  muscles.  The  axis  is  formed  by  a  central 
set  of  cartilaginous  cells  which  are  invested  by  a  very  thick  sheath  ; 
this  last  is  very  complex  in  structure.  It  is  best  studied  after 
maceration  for  twenty-four  hours  in  a  third  per  cent,  solution  of 
alcohol,  staining  with  picrocarmine,  and  putting  in  glycerin; 
further  study  is  aided  by  teasing.  The  author  comes  to  the  conclu- 
sion that  the  so-called  cartilage  resembles  in  structure  the  notochord 
of  vertebrates,  while  its  **  perichondrium  "  recalls  the  fibrous  sheath 
which  invests  that  rod. 

Conodonts.t — As  the  result  of  their  study  of  Conodonts,  Herm 
E.  Y.  Zittel  and  Dr.  J.  Y.  Bohon  have  been  led  to  conclude  that 
these  structures  are  neither  related  to  the  dentine  teeth  of  Selachian 
or  other  fishes,  the  homy  teeth  of  Gydostomata,  the  odontophores  of 
Mollusca,  the  beaks  of  Cephalopoda,  nor  the  spines  of  Crustacea,  but 
do  in  form  and  structure  dosely  resemble  the  oral  armature  of  Anne- 
lids or  Gephyrea.  If  this  be  true,  there  must  have  been  in  Falsoozoio 
times  an  immense  nimiber  of  very  varied  worm  forms. 

Armed  Oephyrea  or  Echiuroids.} — Prof.  M.  Bietsch  communicates 
a  detailed  memoir  on  the  armed  Gephyrea  or  Echiuroids.  His  in- 
vestigations are  based  on  two  species  of  BoneUia^  on  ThdUusema 
Neptuni  and  Eehiurua  Pallaaiu 

1.  The  memoir  begins  with  a  detailed  historical  survey,  and 
with  an  interesting  account  of  the  habits  and  external  characters  of 
these  forms. 

2.  The  integument, — The  various  Echiurians  closely  resemble  one 
another  in  tlie  nature  of  their  integumentary  layers.  There  is  a 
constant  occurrence  of  (1)  cutaneous  glands,  more  or  less  concentrated 
in  the  papillae,  and  sometimes  exhibiting  highly  differentiated  struc- 
ture (Th,  erythrogrammon  Sluiter).  (2)  A  cutis  of  var'able  thickness 
including  pigment  and  a  ganglionic  plexus;  (3)  three  muscular 

•  Ann.  Sci.  Nat— Zool.,  xx.  (1886)  Art.  No.  2.  20  pp.,  1  pi. 

t  Sa  K.  Bayer.  Acad.  Wiss.  Miinohen,  1886,  pp.  108-36  (2  pis.). 

X  Kec.  Zool.  Suisse,  iu.  (1886)  pp.  313-515  (6  pis.). 
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layers,  the  middle  longitudinal,  sometimes  with  regular  thicken- 
ings,  the  internal  oblique  or  transrerse,  sometimes  with  distinct 
bundles. 

8.  The  bristles  of  Bonellia  minor  and  of  the  two  other  types  are 
described  in  detail.  Prof.  Bietsch  shows  in  all  three  the  perfect 
accordance  in  the  structure  and  musculature  of  the  anterior  bristles. 
These  are  absent  in  Hamingia,  aud  the  posterior  bristles  are  peculiar 
to  Echiurus  Bietsch  agrees  with  SpcDgel  in  regarding  the  bristles 
as  ectodormic  formations  arising  each  from  a  single  cell. 

4.  The  digestive  tube  is  described  in  its  three  divisions — buccal^ 
intermediate,  and  anal.  There  is  a  great  similarity  in  the  different 
types.  The  differences  depend  on  the  absence  in  Thalassema  of  a 
fine  layer  of  longitudinal  fibres  in  the  anterior  region  of  the  buccal 
intestine,  in  the  presence  of  a  diyerticulum  or  cocum,  and  in  the 
presence  (in  Th.  Neptuni)  of  a  (glandular  ?)  ampulla  or  dilatation  at 
the  end  of  the  anal  intestine.  The  Echiurw  of  Pallas  exhibits  a 
special  glandular  region  at  the  anus.  The  characteristic  peculiarities 
of  the  intestine  are  throughout  the  same,  the  chaAge  in  the  disposi* 
tion  of  the  two  muscalar  layers  behind  the  crop,  the  intimate  relations 
between  the  anterior  portion  of  the  interme^te  intestine  and  the 
vascular  system  by  means  of  a  ring  or  sinus,  which  perhaps  secures 
the  nutrition  of  the  blood  and  thus  of  the  proboscis,  the  presence  of  a 
▼ibratile  groove  and  of  a  collateral  intestine,  with  more  or  less 
differentiated  musculature.  An  analogous  collateral  intestine  occurs 
in  the  Capitellid®  and  in  the  Echinodermata.  It  has  been  compared 
to  a  transitory  cellular  strand  observed  in  some  Vertebrate  embryos 
(Selaehia,  Teleosteiy  Bairachia),  Balfour  describes  its  formation  in 
bdachia  as  due  to  a  median  dorsal  thickening  of  the  intestinal  wall, 
or  to  a  hollowed  groove  containing  a  prolongation  of  the  intestinal 
lumen. 

5.  Anal  glands, — The  glands  situated  at  the  anus  are  very  charac- 
teristic of  Echiurians.  They  are  simple  in  Echiurus  and  Thalass&mc^ 
doubly  ramified  in  Hamingia  and  B.  viridis,  and  simply  ramified  in 
B.  minor.  They  are  above  all  excretory.  The  currents  caused  by 
the  cilia  of  the  funnels,  in  the  gland  itself,  and  in  the  terminal 
portion  of  the  intestine,  could  only  cause  a  current  towards  the 
exterior.  Water  may  however  pass  from  the  glands  into  the  peri- 
visceral fluid,  especially  in  Echiurus  and  Thalassema,  Their  respira- 
tory function  remains  doubtful.  They  have  been  compared  to  the 
organ  of  Bojanus,  to  segmental  organs,  and  to  diverticula  of  the 
digestive  tube.  Bietsch  does  not,  however,  come  to  any  definite  con- 
clusion as  to  their  homology. 

6.  Nervous  system, — The  nerve-trunk  has  in  adult  Echiurians 
lost  all  trace  of  segmentation.  The  bilateral  symmetry  is,  however, 
sharply  accented,  not  only  by  the  more  or  less  pronounced  dorsal 
groove,  but  especially  by  the  disposition  of  the  ganglionic  cells  in  two 
longitudinal  bands.  Th,  erythrogrammon  is  an  exception  in  having 
its  ganglion-cell  disposed  in  a' single  ventral  baud.  As  in  certain 
annelids,  the  medulla  and  the  branches  of  the  collar  are  protected  by 
a  neural  canal,  absent  in  Bondlias,    The  nerves  are  symmetrical, 
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thongb  the  points  of  emergence  do  not  usnally  correspond ;  tbey  form 
complete  rings,  in  at  least  some  Echinrians.  The  nerve- trunk  nsoally 
floats  in  the  body-cavity,  moored  by  mesentery  and  trabeculfe;  iu 
some  Thalasscmas,  however,  it  rests  on  a  longitudinal  muscular 
elevation  and  has  then  lost  its  usual  muscular  sheath.  The  collar  is 
enormously  elongated  below  the  oesophagus;  its  two  branches  are 
famished  throughout  with  ganglion-cells.  The  nerves  end  peri- 
pherally in  a  subepithelial  plexus,  in  relation  with  numerous 
epidermal  cells,  generally  localized  in  the  papillad  and  not  much 
modified. 

7.  The  vascular  gystem  and  hody^cavity  fluid,  —  The  vascular 
system  consists  (1)  of  a  ventral  vessel,  disappearing  posteriorly,  and 
forking  anteriorly  to  form  a  ring  round  the  proboscis,  and  (2)  of  a 
dorsal  vessel,  beginning  at  the  anterior  extremity  of  the  intermediate 
intestine.  The  latter  vessel  has  at  first  thick  swollen  muscular 
walls ;  it  passes  straight  to  the  cephalic  tube,  opening  into  the  above- 
mentioned  ring.  Another  variable  anastomosis  between  the  two 
▼essels  occurs.  In  EchiwuB  the  posterior  extremity  of  the  ventral 
vessel  opens  into  a  vascular  ring  round  the  intestine,  but  the  two 
branches  of  this  ring  only  unite  at  some  distance  beyond  the  in- 
testinal walls.  From  this  ring  a  vessel  proceeds  to  form  a  second 
ring  round  the  interbasal  muscle  of  the  bristles,  and  then  joins  the 
ventral  vessel.  This  muscle-ring  may,  however,  remain  unclosod, 
when  its  two  branches  open  directly  into  the  ventral  vessel.  One 
might  then  say  that  the  ventral  vessel  forms  a  ring  round  the  inter- 
basal muscle,  and  that  the  neuro-intestinal  anastomosis  forms  the 
superior  branch  of  this  ring.  A  similar  arrangement  occurs  in 
B,  minoTy  and  in  some  Thalassemas,  but  the  anastomosis  is  moved 
backwards,  and  passes  not  into  the  ramification  of  the  ventral  vessel, 
but  into  the  vessel  itself.  At  the  same  time,  the  intestinal  ring  round 
the  intestine  becomes  modified  into  a  sinus.  The  free  portion  remains 
normal,  so  that  one  sees  two  vessels  issuing  from  the  peri-intes- 
tinal pouch.  In  B.  viridis,  they  only  unite  just  before  passing  into 
the  ventral  vessel,  while  the  two  branches  of  the  muscular  ring, 
which  forms  the  ventral  trunk,  both  pass  below  the  interbasal  muscle. 
Hamingia  resembles  jB.  viridis. 

The  vessels  contain  the  amoeboid  corpuscles  which  occur  in  the 
perivisceral  fluid,  and  also  spherical  elements,  containing  htemoglobin 
in  Thalasstma  and  Hamingia,  and  probably  also  in  the  Banelliaa  and 
in  Echiurus. 

8.  The  cephalic  lobe  or  prdboacis. — The  highly  extensile  and  con- 
tractile proboscis  which  is  so  characteristic  of  Echinrians  is  next 
described.  The  elasticity  of  all  its  elements  and  of  the  amorphous 
matrix  in  which  they  are  imbedded,  the  abundance  of  muscles 
crossing  in  all  directions,  the  spiral  coiling  of  the  nerve-cords  and 
vessels,  the  very  peculiar  structure  of  the  latter  are  all  associated 
with  the  marked  changes  of  dimension  which  the  proboscis  exhibits. 
The  phenomena  of  extension  are  not  due  to  an  inrush  of  perivisceral 
fluid.  The  lacunae  which  are  seen  in  preparations  beside  the  lateral 
vessels  of  Thalaasevia  and  Echiurua  are  evidently  identical,  they  can- 
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not  be  different  from  those  of  Bonellia,  and  according  to  Rietsch  all 
are  artificially  produced.  Nor  do  the  ventral  lacnnao  of  Echiurus 
seem  different,  their  occurrence  in  this  form  only  is  explained  by  the 
peculiar  disposition  of  the  mnsculntnre  on  the  inferior  surface  of  the 
proboscis.  In  these  lacunsB,  Reitsch  never  found  ova,  sperms,  or 
other  elements  characteri»«tic  of  the  perivisceral  fluid.  The  lacunas 
are  not  portions  of  the  body-cavity.  The  musculature  is  the  only 
active  factor  in  extension  and  retraction. 

The  proboscis  is  remarkable  for  the  abundant  nerve-terminations, 
and  for  the  direct  relations  between  epidermis  and  nerve-centre. 
On  the  anterior  surface  of  the  horns  in  Bondlia,  there  is  a  special 
organ  of  taste  and  touch.  The  variable  histological  structure  of  the 
margins  is  discussed.  The  lobe  discharges  sensory,  prehensile,  and 
locomotor  functions,  and  attains  of  course  its  highest  development  in 
Bondlia, 

9.  Segmental  organs, — The  genital  pouches  of  the  Echiurians  are 
homologous  with  the  segmental  organs  of  Annelids.  Their  number 
varies  from  one  to  four  pairs  in  the  ThalaaaemaSy  in  the  Echiurians 
there  are  always  two  pairs.  The  funnels  end  in  two  long  spiral 
grooves,  or  in  two  unequal,  extensile  lips.  In  Thalasaema  gigas, 
which  has  only  one  pair  of  pouches,  the  funnels  are  more  regular  in 
form,  and  the  same  is  true  of  Hamingia  and  Bonellia.  The  first  has 
usually  two  uteri,  but,  exceptionally  only  one ;  this  exception  is  the 
rule  in  Bonellia.  The  occurrence  of  a  B,  vtridis  with  two  uteri 
(Lacaze)  also  prevents  the  separation  of  the  single  uterus  type  from 
the  former  withpaired  poushes,  or  indeed  from  the  segmental  organs 
of  Annelids.  The  reduction  to  a  pair  of  pouches  is  probably  asso^ 
ciated  with  the  sexual  dimorphism.  If  there  were  several  pouches, 
some  ova  would  run  a  risk  of  not  being  fertilized.  The  males  and 
the  ova  are  separated  within  the  single  uterus  till  sexual  maturity  is 
attained.  The  eggs  when  expelled  and  fertib'zed  are  enveloped  in  a 
tenacious  mucus  which  remains,  connecting  the  embryos  and  even  the 
larvsB.  There  are  thus  greater  possibilities  for  the  sexes  falling  in 
with  one  another. 

10.  The  ovarian  duct,  the  ovary ^  and  the  development  of  the  eggs. — In 
some  Echiurians  {Thalassema,  Ediiurus,  Hamingia  glacialis),  the  primi- 
tive ovules  are  modified  directly  into  ova ;  in  others  (some  Thalassemas^ 
Hamingia  arctica,  and  most  definitely  BoneUia)  accessory  structures  in 
the  form  of  follicle  and  envelope  are  formed.  In  the  first  case,  the 
germinal  elements  arise  from  peritoneal  cells  forming  the  external 
envelope  of  the  ventral  vessel.  In  the  second  case,  they  have,  accord- 
ing to  Spengel,  the  same  origin,  but  according  to  Greef  they  arise 
from  cells  within  the  periton^  layer.  Bietsdi's  results  agree  most 
closely  with  those  of  Greef. 

A  short  description  is  then  given  of  the  male  Bonellia,  and  the 
long  memoir  of  200  pages  closes  with  some  notes  on  the  development 
and  on  the  systematic  position  of  the  Gephyrea  in  relation  to  the 
higher  Annelids.  A  classification  and  diagnoses  of  the  different  forms 
are  also  added.  The  monograph  is  accompanied  with  very  abundani 
illustrations. 


Digitized  by 


Google 


988  SUMMARY  OF   CURRENT   RESEARCHES  EELATINa  TO 

Morphology  of  the  GordiidsB.* — Prof.  F.  Vejdovsky  is  of  opiniou 
that  although  the  external  form  of  the  body  appears  to  ally  the 
GordiidsB  with  the  Nematoid  worms,  the  rest  of  their  organization  is 
so  di£ferent  that  they  ought  to  be  separated  from  that  class  of 
Nematohelminths,  and  brought  into  closer  relation  with  the  Annulata ; 
the  presence  of  a  true  coelom  and  of  mesenteries,  as  well  as  the  highly 
developed  central  nervous  system,  and  the  segmental  arrangement 
of  tbeir  glands,  demand  this  change. 

At  certain  times  the  so-called  cellular  tissue  may  disappear  and 
a  coelom  clothed  by  a  pavement  epithelium  developed;  this  epi- 
thelium corresponds  to  the  peritoneum  of  Annulates;  the  enteric 
canal  has,  however,  no  enteric  fibrous  layer,  and  herein  resembles  the 
enteron  of  Nematodes.  Tliis  may  be  explained  by  the  fact  that  the 
GordiidsB  take  in  no  food  during  their  free-living  stages,  while  the 
conditions  of  these  parts  are  unknown  in  the  younger  and  parasitic 
stages.  As  in  the  Annulata,  the  mesenteries  arise  by  the  differentia- 
tion of  the  epithelial  layer  of  the  coelom. 

By  continuous  direct  cell-division  the  so-called  cellular  tissue 
gets  to  fill  all  the  spaces  of  the  coelom ;  when  this  is  absorbed  their 
plasma  is  used  for  the  development  of  the  gonads.  The  elements  of 
the  cellular  tissue  correspond  to  the  lymph-cells  of  Annulates,  which 
play  an  important  part  in  their  generative  activity. 

The  relations  of  the  peripharyngeal  ganglion  are  difficult  to 
compare  with  the  nerve-ring  of  Nematodes,  and  can  be  better  ex- 
plained by  supposing  that  there  Las  been  a  modification  of  the 
primitive  cerebral  ganglion,  pharyngeal  commissure,  and  commence- 
ment of  the  ventrfJ  cord,  owing  to  the  reduction  of  the  pharynx. 
The  histological  structure  of  the  suprapharyngeal  portion  recalls 
that  of  tlie  cerebral  ganglion  of  Annulates ;  the  fusion  of  the  com- 
missures with  the  ganglia  leads  to  the  large  peripharyngeal  ganglion. 
Both  developmentally  and  histologically  the  ventral  cord  agrees  with 
that  of  Annulata,  for  it  arises  from  two  primitive  halves,  which  are 
themselves  formed  by  the  thickening  of  the  epiblast,  and  it  consists 
of  an  inferior  layer  of  ganglionic  cells  and  an  upper  fibrillar  layer, 
among  which  aie  the  much- branched  processes  of  the  lower  ganglionic 
cells.  Although  the  peripheral  system  of  the  Gordiidae  is  very  dif- 
ferent from  that  of  the  Annulata,  consisting  qs  it  does  of  a  lamella 
connected  with  the  hypodermis,  it  is  not  difficult  to  find  homologies 
between  the  two;  and  indeed,  Phreoryctes  has  a  so-called  ventral 
organ  which  calls  to  mind  the  structure  of  Qordius. 

The  internal  segmentation  of  the  Gordiidse  is  exhibited  only  by 
the  gonads.  Other,  less  important,  resemblances  between  the  group 
which  Dr.  Vejdovsky  seeks  to  unite  are  to  be  found  in  the  structure 
of  the  body-wall,  the  hypodermis  of  the  Enchytrffiidte  being  exactly 
like  that  of  the  Gordiidte ;  Polygordius,  again,  has,  like  Oordius  (and 
the  Nematoids),  no  circular  muscular  layer.  The  structure  of  the 
muscular  tissue  is  of  the  Annulate  and  not  of  the  Nematoid  type. 
The  author  proposes  to  form  for  the  Gordiidse  a  separate  order,  which 
may  be  called  that  of  the  Nematomorpha. 

•  Zeitecbr.  f.  WIbb.  ZooL,  xliii.  (1886)  pp.  369-433  (2  pla). 
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Intermediate  Host  of  Ascaris  lumbricoides.*— Dr.  0.  t.  Linstow 
finds  that  Jfdua  gutiulatua  and  the  closely  allied  Polydesmua  com- 
planaius  greedily  eat  eggs  of  Ascaria  lumbricoidea  which  have  been 
for  a  long  time  in  water  or  damp  earth ;  eighteen  hours  after  eating 
them  the  eggshell  was  found  to  be  dissolved  in  the  intestine ;  thence 
the  young  make  their  way  into  the  body-cavity.  These  myriopods 
have  the  habit  of  rolling  themselves  np,  and  are  no  doubt  often  eaten 
with  the  produce  of  the  fields.  The  whole  process  of  development 
remains  to  be  worked  out. 

Vitality  of  Smut-Ang^uillnlflB.t — ^M.  G.  Pennetier  has  repeated 
the  old  observations  of  Baker,  Needham,  and  Davaine,  as  to  the 
vitality  of  Anguillulse  in  smutty  grains  of  com.  Since  1872  he  has 
kept  dried  smutty  grains  in  his  laboratory,  and  six  or  eight  of  these 
have  been  experimented  upon  every  year.  The.  grains  are  put  into 
watchglasses,  exposed  under  a  bell-glass  to  damp  air,  and  after  some 
days  supplied  with  water.  Till  last  year  revivification  of  the  lurvao 
alwajs  occurred,  but  with  decreasing  completeness;  last  year  the 
revivification  was  hardly  demonstrable;  this  year  the  results  were 
wholly  negative.  Fourteen  years  seems  therefore  to  be  about  the 
limit  of  the  resistance  to  desiccation. 

Vervous  System  of  Cestodes.:^ — Dr.  J.  Niemiec  has  continued 
his  researches  on  the  nervous  system  of  Cestodes,  extending  his 
previous  investigation  of  Tseniee  to  numerous  other  forms. 

1.  The  nervous  system  of  Ligula  consists  of  two  longitudinal 
strands,  traversing  the  entire  body,  and  united  at  the  apes  of  the  head 
by  means  of  large  ganglion-cells,  which  form  the  central  organ. 
Brom  the  latter  ten  to  twelve  nerve-filaments  proceed,  at  first  united 
here  and  there  with  the  main  strands,  but  extending  along  the  dorsal 
and  ventral  surfaces  till  they  gradually  disappear  in  the  anterior 
third  of  the  body. 

2.  Tho  nervous  system  of  Schistoeephalm  dimorphus  resembles  the 
above.  Two  lateral  ganglia  are  united  by  a  median,  and  by  two — 
dorsal  and  ventral— commissures.  They  give  origin  to  eighteen 
twigs,  of  which  the  two  lateral,  which  are  the  strongest,  extend 
throughout  the  entire  chain,  while  the  dorsal  and  ventral  filaments 
are  traceable  as  far  as  the  sixth  joint  or  thereabouts. 

8.  The  nervous  centre  of  the  Bothriocephali  lies  near  the  apex  of 
the  scolex.  Histologically  it  resembles  lAgula.  Besides  the  main 
strands  eight  delicate  nerves  arise,  whicbr  are  here  and  there  united 
with  one  another  and  with  the  main  strands  by  means  of  slender 
commissures.  They  disappear  at  the  beginning  of  the  neck  region. 
Small  branches  run  forward  to  the  very  apex  of  the  head. 

4.  The  complex  structure  of  the  nervous  system  in  the  Tsenim 
scolex  is  a  modification  induced  by  the  musculature  of  the  suckers 
and  hooks,  (a)  The  nerve-ring  is  an  adaptation  of  the  head-nerves  to 
the  circular  course  of  the  hook-muscles.     It  is  peculiar  to  Teenies, 

♦  Zool.  Anzeig.,  ix.  (1886)  pp.  525-8. 

t  Comptes  Rendus,  ciii.  (1886)  pp.  284-0. 

i  Arbeit.  ZooL  Inst.  Univ.  Wien  (Clans),  vii.  (1886)  pp.  1-60  (2  pis.). 
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and  is  especiallj  distinct  only  in,  the  species  with  a  circlet  of  books 
on  the  fostellnm.  (h)  The  sucker-nerves  result  from  a  proliferation 
partly  of  the  cerebral  mass,  partly  of  the  secondary  nerves  and  their 
commissures,  (c)  Dorso-ventral  or  transverse  commissures  and  poly- 
gonal commissure  branches  are  homologous  with  the  still  irregular 
commissures  in  the  Bothrioc^halua  scolez  or  Ligula  head.  The 
regular  disposition  of  the  suckers  determines  the  regular  distribution 
of  the  commissures.  The  ten  branches  from  the  brain  are  demon- 
strable through  several  proglottides. 

6.  The  AcanihcbothrtsB  form  the  transition  from  the  Teenim  to  the 
Tetrarhynchi.  The  ten  longitudinal  nerves  have  exactly  the  same 
course  as  those  in  Tsenise,  but  the  central  organ  and  the  head-nerves 
approach  those  of  the  Tetrarhynchi. 

6.  The  commissural  branches  in  the  Teirarhynchua  head  are 
directed  more  towards  the  centre  than  in  Tset^im.  There  are  two  quite 
distinct  commissures,  extending  between  the  lateral  ganglia.  The 
nerves  of  the  proboscis  are  in  jutrt  modified  and  strengthened  acces- 
sory longitudinal  nerves. 

7.  In  Phyllohothrium  and  Anifwbothrium  the  nervous  system  is 
simpler.  From  a  central  knot  of  cells,  four  strong  branches  extend 
upwards,  leading  into  the  head  lobes  and  branching  there.  Lateral 
strands  pass  into  the  chain  of  joints. 

8.  The  brain  varies  considerably  among  Cestodes.  In  all,  well- 
developed  ganglion-cells  are  most  abundant  in  the  middle  of  the 
principal  commissure.  The  central  position  of  the  ganglionic  mass, 
and  the  radial  disposition  of  the  roots  of  the  longitudinal  nerves, 
results  in  a  symmetry  which  represents  the  transition  from  radial  to 
bilateral.  The  granular  matrix  in  which  nerve-fibres  and  ganglionic 
processes  usually  lose  themselves,  is  not  always  present.  Ganglionic 
cells  seem  to  occur  in  all  Cestodes. 

9.  Nerves  with  nuclei  can  be  certainly  demonstrated  in  the 
Cestodes. 

10.  The  spon^  character  of  the  strands  is  conditioned  by 
several  causes.  The  nervous  elements  of  the  network  are  variously 
folded  under  the  strong  compression  of  the  longitudinal  musculature. 
Owing  to  their  delicacy,  they  often  seem,  on  longitudinal  section,  to 
be  united  in  protoplasmic  strands  with  occasional  cross-bridges. 
The  strands  are  not  unfrequently  penetrated  by  muscle-fibres,  and 
surrounding  cells  insinuate  their  processes,  which  also  aid  in  pro- 
ducing the  net-like  structure. 

11.  In  the  proglottides  lateral  branches  are  occasionally  given 
off  from  the  principal  strands. 

Few  Parasitic  Bhabdoccel.* — M.  A.  Giard  describes  under  the 
name  of  Fecampia  erythrocephala  a  new  species  of  BLabdocoel,  which 
lives  for  part  of  its  life  parasitically  on  various  Decapod  Crustacea 
at  Fecamp  and  Tport.  Carcinus  mmnas  in  its  young  stages  is  most 
ordinarily  infested  ;  the  parasites  live  in  the  body-cavity  under  the 
digestive  tube,  and  are  partly  hidden  by  the  liver.  It  is  1  *  6  cm.  to 
1  *  8  cm.  long,  has  a  cylindrical  body,  and  is  attenuated  towards  its 

*  Comptes  Rcndus,  ciii.  (1886)  pp.  499-501. 


Digitized  by 


Google 


ZOOLOiaT  AND   BOTANY,  MICROSCOPY,  ETa  991 

anterior  end.  There  are  no  rods  in  the  ectodermal  cells,  and  the 
muscular  wall  is  Tery  delicate ;  the  anteriorly-placed  mouth  leads 
into  an  indistinct  pharynx,  which  is  followed  by  a  rudimentary 
digestive  tube.  The  supra-oesophageal  ganglion  gives  off  on  each  side 
two  large  lateral  nerves.  The  great  mass  of  the  body  is  formed  by 
the  genital  organs,  and  their  orifice  is  at  the  hinder  end  of  the  body. 
Further  details  as  to  structure  are  promised,  with  illustrations. 

When  sexually  mature  the  parasite  leaves  its  host,  and  secretes  a 
cocoon  which  coagulates  in  the  sea-water ;  this  arrangement  may 
perhaps  be  compared  with  that  described  many  years  ago  by  Qirard 
in  the  American  planarian — Planocera  elliptuM, 

Dinophilns  gi^^* —  Mr.  W.  F.  N.  Weldon  describes  a  new 
species  of  Dinophtlus  from  Mount's  Bay,  near  Penzance,  which,  in 
addition  to  other  marks  of  distinction,  differs  from  the  species  already 
described  by  the  possession  of  a  well-marked  nervous  system ;  the 
sexually  mature  forms  are  nearly  2  mm.  long.  The  centod  nervous 
system  is  closely  attached  to  the  ectoderm,  and  consists  of  a  brain 
and  a  pair  of  lateral  ventral  nerve-cords.  In  the  substance  of  the 
former  the  two  eyes,  each  of  which  consists  of  one  or  two  cells 
loaded  with  granules  of  deep-red  pigment  surmounted  by  a  small 
cnticular  lens,  are  imbedded.  The  lateral  nerve-cords  diminish  in  size 
from  before  backwards,  and  in  the  last  segment  disappear  altogether ; 
no  trace  of  commissures  between  the  cords  or  of  any  branches  could 
be  found,  but  the  presence  of  well-developed  regions  of  sense-hairs 
makes  it  certain  that  there  is  some  kind  of  peripheral  nervous  plexus. 
Mr.  Weldon  does  not  doubt  that  when  the  generative  products  are 
mature,  the  worms  rupture  their  body-wall  and  die. 

Dinophilua  appears  to  be  related  to  the  Archiannelids  and  to  have 
many  features  characteristic  of  the  ancestor  common  to  those  groups 
(especially  ChsBtopods,  Qephyrea,  Molluscs,  Rotifers,  and  Crustacea), 
which  have  a  more  or  less  modified  trochosphere  larva ;  the  relations 
of  the  body-cavity,  excretory  system,  and  pharynx  point  to  a 
Turbellarian  origin. 

Spontaneons  Division  in  Fresh-water  Flanarians.!  —  With 
regard  to  the  disputed  question  of  the  reproduction  of  fresh-water 
Planarians  by  spontaneous  transverse  division.  Dr.  O.  Zacharias  states 
that  he  has  often  observed  the  process  in  Planaria  tubtentaculaia. 
At  the  commencement  of  the  posterior  third  of  the  body  there 
appeared  a  shallow  constriction  which  gradually  deepened,  while  the 
animal  often  remained  perfectly  quiet  for  several  hours.  After  three  or 
four  days  it  was  possible  with  a  magnifying-glass  to  satisfy  oneself  of 
the  reality  of  the  division.  Separation  first  took  place  in  the  centre^ 
while  the  sides  of  the  daughter^individual  still  remained  connected 
with  the  parent.  When  the  young  was  completely  separated,  the  head 
appeared  as  a  small  unpigmented  process  at  its  anterior  end.  After 
twenty-four  hours,  the  eye-spots  were  apparent,  and  a  new  proboEcis 
cavity  and  a  new  pharynx  were  developed.  The  epithelium  of  the 
former  is,  undoubtedly,  of  mesodermal  origin,   a  fact  which  is  in 

•  Quart  Joura.  Micr.  8oL,  xxva  (1886)  pp.  109-21  (1  pi), 
t  ZeiUchr.  f.  Wias.  Zool.,  xliii.  (1886)  pp.  271-5  (4  figs.). 
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agreement  with  what  we  know  of  its  development.  When  the  supply 
of  food  was  abundant  a  new  act  of  fissiparons  reproduction  is  to  be 
observed,  before  the  daughter-bud  has  attained  the  proportions  of  the 
parent.  On  the  other  hand,  if  the  amount  of  food  is  reduced  or 
altogether  withdrawn,  reproduction  by  division  completely  ceases. 
In  conclusion,  the  author  reminds  us  that  Dr.  v.  Eennel  observed 
transverse  division  in  an  undetermined  species  of  Planarian,  which 
was  found  in  Trinidad. 

Structure  and  Metamorphosis  of  Filidium.* — ^Prof.  W.  Salensky 
commences  with  an  account  of  the  histology  of  this  Nemertine  larva  ; 
he  distinguishes  an  outer  convex  surface  and  umbrella  from  the 
inner  concave  subumbrella ;  these  differ  considerably  in  structure,  and 
are  separated  by  a  circlet  of  cilia.  The  space  between  them  is  filled 
by  a  gelatinous  mass  which  contains  mesenchym-cells. 

The  preoral  portion  of  the  larva  is  distinguished  by  the  delicacy 
of  its  epidermal  layer,  the  cells  of  which  are  flat  and  quite  trans- 
parent ;  their  contents  are  clear  cell-substance  and  finely  granular 
protoplasm,  the  epidermis  of  the  oral  part  of  the  larva  (^subumbrella) 
is  very  much  thicker.  The  author  agrees  with  BUtschli  in  denying 
that  the  frontal  pit  is  the  central  organ  of  the  nervous  system, 
although  it  is  the  homologue  of  the  similarly  placed  pit  in  other 
vermian  larvte;  but  it  is  distinguished  from  the  fully  developed 
frontal  plate  by  its  simpler  structure,  so  that  it  may  be  looked  upon 
as  a  kind  of  rudimentary  frontal  plate.  It  consists  in  Pilidium  of  a 
layer  of  cylindrical  or  spindle-shaped  cells,  each  of  which  is  divided, 
hy  the  character  of  its  protoplasm,  into  an  upper  and  a  lower  half, 
llie  base  of  the  pit  is  a  fine  structureless  membrane,  whence  bundles 
of  fibres  take  their  origin ;  some  of  these  fibres  appear  to  be  muscular, 
and  some  to  be  nervous. 

The  ciliated  circlet  is  more  complicated  in  structure  than  is 
generally  supposed ;  it  consists  of  marginal  and  ciliated  cells,  and 
of  a  provisional  but  very  well  developed  nervous  system  ;  this  last 
appears  to  be  completely  homologous  with  the  nerve-ring  discovered 
by  Eleinenberg  in  Annelids,  but  is  distinguished  from  it  by  the 
greater  histological  differentiation  of  its  elements.  No  plexus  could 
be  made  out  in  the  subumbrella.  Correlated  with  its  higher  differ- 
entiation is  the  more  complicated  anatomical  structure  of  the  ring ; 
as  it  passes  into  the  lateral  lobes  of  the  trunk  portion,  there  are  gan- 
glionic swellings,  which  form  a  kind  of  central  apparatus  for  the  larva. 

llie  mesodermal  structures  are  the  mesenohym  cells  and  the 
muscular  fibres ;  the  latter  may  be  arranged  in  three  groups,— the  pair 
of  large  retractors  of  the  frontal  pit,  the  muscular  layer  of  the  sub- 
umbr^a,  and  the  two  large  muscles  of  the  lateral  lobes.  The 
enteric  canal  consists  of  an  oesophagus  and  gut,  and  both  are  differ* 
entiated  rather  early ;  the  constituent  cells  of  the  former  are  clearer 
than  those  of  the  latter,  and  less  complicated  in  structure. 

The  earliest  rudiments  of  the  nervous  system  appear  in  the  form 
of  two  ectodermal  thickenings,  which  are  developed  on  either  side  of 

•  Zeitechr.  f.  WIbs.  Zool.,  xliii.  (1886)  pp.  481-511  (2  pK). 
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the  invagination  for  the  proboscis ;  the  anterior  thickened  parts  form 
the  rudiments  of  the  ventral  and  dorsal  lobes  of  the  brain,  and  the 
posterior  those  of  the  lateral  nerve-tmnks.  The  ventral  commissure 
of  the  central  ganglia  is  formed  by  the  fusion  of  the  processes  of  the 
two  ventral  lobes,  and  appears  much  earlier  than  the  dorsal  commissure. 
The  lateral  nerves  are  formed  as  direct  continuations  of  the  primitive 
nervous  rudiments,  are  at  first  confined  to  the  cephalic  region,  and 
only  later  makq  their  way  into  the  trunk.  The  author  concludes 
from  these  results  that  the  cerebral  ganglia  of  Nemertines  are 
homologous  with  those  of  Annelids ;  that  the  ventral  commissure  of 
the  former  corresponds  to  that  which  lies  between  the  two  halves  of 
the  Annelid  brain ;  that  the  dorsal  commissure  is  peculiar  to  Nemer- 
tines, and  that  their  lateral  nerves  correspond  to  the  oesophageal 
commissure  of  Annelids.  Prof.  Salensky  discusses  the  recent  studies 
of  Prof.  Hubrecht,  who  asserts  the  mesodermal  origin  of  the  nervous 
system  of  Nemertines,  and  expresses  doubts  as  to  the  correctness  of 
the  observations. 

The  sheath  of  the  proboscis  first  appears  as  a  mass  of  mesodermal 
cells  placed  at  the  tip  of  the  proboscis-invagination ;  as  the  proboscis 
and  its  sheath  grow  backwards,  the  epithelial  layer  of  the  former 
appears  as  an  elongated  closed  sac  with  a  dorsal  direction ;  the  meso- 
dermal portion  of  &e  proboscis — the  muscular  layer  and  the  sheath — 
have  the  form  of  a  double-walled  cap  which  surrounds  the  greater 
part  of  the  epithelial  layer.  The  mode  of  development  of  the  pro- 
boscis of  Pilidium  is  completely  similar  to  that  of  Monopora ;  here 
again  the  author's  results  are  in  opposition  to  those  of  Prof. 
Hubrecht,  while  they  confirm  his  own  earlier  proposition  that  the 
Nemertine  proboscis  is  to  be  derived  from  that  of  the  Turbellaria. 

Modification  of  the  Trochal  Disc  of  the  Botifera.*— Prof.  A.  G. 
Bourne  writes: — It  is  now  a  generally  accepted  theory  that  this 
structure  is  the  homologue  of  the  ciliated  bands  of  the  larvsB  of  Echi- 
noderms,  ChsDtopods,  Molluscs,  <&c.,  and  of  the  tentaculiferous 
apparatus  of  Polyzoa  and  Gephyrea,  and  is  often  termed  in  common 
with  these  a  "  velum.*'  This  velum  presents  itself  in  various  stages 
of  complexity.  It  is  found  as  a  single  circum-oral  ring  {Pilidium), 
as  a  single  praa-oral  ring  (OhsDtopod  larvaB),  or  as  a  single  pree-oral 
ring,  coexisting  with  one  or  more  post-or«\l  rings  (OhsBtopod  larvte, 
Holothurian  laivad).  We  may  here  assume  that  the  ancestral  con- 
dition was  a  single  circum-oral  ring  associated  with  a  terminal  mouth 
and  the  absence  of  an  anus,  and  that  the  existence  of  other  rings 
posterior  to  this  is  an  expression  of  metameric  segmentation,  i.  e.  a 
repetition  of  similar  parts.  With  a  development  of  a  prostomiate 
condition,  a  certain  change  necessarily  takes  place  in  the  position 
of  this  band  ;  a  portion  of  it  comes  to  lie  longitudinally,  but  it  may 
still  remain  a  single  band,  as  in  the  larvte  of  many  Echinoderms. 
How  have  the  other  above-mentioned  conditions  of  the  velum  come 
about  ?  How  has  the  pne-oral  band  been  developed  ?  Two  views 
have  been  held  in  regard  to  this  question. 

•  Rep.  55th  Meeting  (1885)  Brit.  Assoc.  Adv.  Sci..  1886,  pp.  1095-6. 
8er.  2.— Vol.  VI.  3  T 
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According  to  the  one  view,  the  fjEtct  whether  the  single  band  is  a 
pra3-oral  or  a  post-oral  one  depends  upon  the  position  in  which  the 
anus  is  about  to  developo.  If  the  anns  devclopes  in  such  a  position 
that  mouth  and  anus  lie  upon  one  and  the  same  side  of  the  band,  the 
latter  becomes  prsB-oral ;  if,  however,  the  anus  developes  so  that 
mouth  and  anns  lie  upon  opposite  sides  of  the  band,  the  buid  becomes 
post-oral.  If  we  hold  this  view,  we  must  consider  any  second  band, 
whether  pwe-  or  post-oral  to  arise  as  a  new  development.  The  other 
view  premises  that  the  anus  always  forms  so  as  to  leave  the  primitive 
ring  or  "  architroch  "  post-oral,  i.  e.  between  mouth  and  anus.  Con- 
currently with  the  development  of  a  prostomium  this  architroch 
somewhat  changes  its  position,  and  the  two  lateral  portions  come  to 
lie  longitudinally ;  these  may  be  supposed  to  have  met  in  the  median 
dorsal  line,  and  to  have  coalesced,  so  as  to  leave  two  rings,  the  one 
pr8o-oral  (a  "  cephalotroch  "),  the  other  post-oral  (a  "  branchiotroch  *'). 
This  latter  may  atrophy,  leaving  the  single  praa-oral  ring,  or  it  may 
become  further  developed  and  thrown  into  more  or  less  elaborate  folds. 

The  existing  condition  of  the  trochal  disc  or  velum  in  the  Boti- 
fera  seems  to  the  author  to  bear  out  the  latter  view  as  to  the  way  in 
which  the  modifications  of  the  velum  may  have  come  about ;  further, 
these  results  may  be  well  compared  with  those  recently  obtained  by 
Selenka  in  the  Sipnnculids.  The  trochal  disc  in  the  Rotifera  in  its 
simplest  condition  forms  a  single  circum-oral  ring,  as  in  Microcodon, 
This  simple  ring  may  be  thrown  into  folds,  so  forming  a  series  of 
processes  standing  up  around  the  mouth ;  this  is  the  condition  in 
Stephanoceros,  There  are,  however,  but  few  forms  presenting  this 
simple  condition,  and  it  must  be  remembered  that  Uie  evidence  for 
the  assumption  here  made  is  at  present  inconclusive.  This  band  may, 
while  remaining  single  and  peH'ectly  continuous,  become  prolonged 
around  a  lobe  overhanging  the  mouth — a  prostomium.  This  con- 
dition occurs  in  Philodina  ;  the  two  sides  of  the  post-oral  ring  do  not 
meet  dorsally,  but  are  carried  up,  and  are  continuous  with  the  row 
of  cilia  lining  the  **  wheels."  There  is  thus  one  continuous  ciliated 
band,  a  portion  which  runs  up  in  front  of  the  mouth.  This  condition 
corresponds  to  that  of  the  Auricularian  larva.  The  folding  of  the 
band  has  become  already  somewhat  complicated.  We  have  only  to  go 
a  slight  step  further  and  the  prostomial  portion  of  the  band  becomes 
separated  as  a  distinct  ring,  a  cephalotroch.  We  find  such  a  stage  in 
Lacinularia,  where  both  cephalotroch  and  branchiotroch  remain  fairly 
simple  in  shape.  In  Melicerta  the  branchiotroch  is  becoming  thrown 
into  folds.  Lastly,  we  find  that  in  such  forms  as  Brachionus  the 
cephalotroch  becomes  first  convoluted  and  then  discontinuous,  and 
further  it  may  become  so  reduced  as  to  be  represented  only  by  a  few 
isolated  tufts.  In  such  a  form  as  Lindia  the  branchiotroch  has 
become  reduced  to  be  two  small  patches  at  the  sides  of  the  head. 

Defectiveness  of  the  Eye-spot  as  a  means  of  generic  distinction 
in  the  FhilodinsBa.* — Mr.  W.  Milne  discusses  Ebrenberg's  sub- 
division of  this  family,  and  concludes  that  the  existence  of  eye-spots 

*  Proc.  Phil.  Sop.  Glasgow,  xvii.  (1885-6;  pp.  134-45  (2  pis.). 
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IB  of  no  value  for  genorio,  though  it  maj  he  so  for  specific,  distinc- 
tions ;  and  he  proposes  to  divide  the  family  thus : — 
**  I.  Those  which  have  a  donhle  arrangement  of  part  of  the  trochal 

cilia  of  a  distinctly  rotolate  character. 
II.  Those   which   have   this   donhle   rotolate  part   suppressed    or 
aborted  :—Callidina  Ehrbg." 
The  first  gronp  the  author  subdivides  thus  i-^— 
"  1.  Those  with  four  toes : — Philodina, 
2.  Those  with  three  toes : — 

(a)  Having  the  pre-intestinal  part  decidedly  shorter  than  the 
post-intestinal  or  post-anal  part : — 
Botifer,  Aciinurus, 
(h)  Having  the  pre-intestinal  part  decidedly  longer  than  the 
post-anal  part : — 

Callidinay  Macrotra^^hela  n.g." 
A  description  is  given  of  these  genera,  together  with  that  of  some  of 
the  species.  Of  Macrotrachela  none  of  the  species  have  eye-spots,  though 
M.  constricta  (Dujardin's  Callidina  constricta)  has  two  green  vesicles 
in  the  position  of  the  eye-spots  of  other  forms.  Six  o&er  species  of 
this  genus  are  described.  In  Callidina  Ehrbg. ''  the  aborted  wheels  are 
represented  by  two  wrinkled  membranes  "  within  the  collar.  Two  new 
species  are  described :  one,  referred  doubtfully  to  the  genus  Diglena  as 
JD,  uncinata,  resembles  Theorus  uncinafus  in  the  presence  of  two  large 
glands  by  the  stomach,  containing  each  a  large  vesicle  surrounded  by 
granules.  In  Stephanops  stylatus  there  is  a  strong  style  on  each  side 
of  the  buccal  region,  and  at  the  base  a  green  mass,  which  is  the  only 
representative  of  an  eye-spot 

Affinities  of  Balanoglossus.* — M.  R  Eohler,  who  rejects  the  idea 
of  any  relationship  between  Balanoglossus  and  the  Echinodermata, 
offers  the  following  scheme  of  affinity  between  the  Vermes,  Proto- 
chordata,  and  various  groups  of  the  Ohordata. 

Vermes 


Protochordata 

First  Vertebrates 
Balanoglossus 

Cyclostomata 

Amphiozus 

Tunicata  Vertebrata. 

•  Zool.  Anzeig.,  ix.  (1886)  pp.  606-7. 
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He  regards,  that  is,  Balanoglo89u$  as  the  kst  representatiye  of  a 
group  which  had  Ohordate,  but  not  Vertebrate  ancestors ;  the  Lam* 
prejs,  Lancelets,  and  Ascidians  are,  like  it,  degenerate  types. 

Littoral  Fauna  of  the  Channel  Islands.*— M.  R.  Eohler  gives  a 
list  of  the  animals  which  he  collected  at  Jersey,  Guernsey,  Herm,  aud 
8ark ;  at  Herm  the  most  interesting  form  was  Balanoghssus  samiensiSf 
which  is  described  as  being  long  and  fairly  stout ;  its  body  is  so  soft 
that  a  complete  example  was  never  obtained.  It  seems  to  be  about 
85  cm.  long,  and  at  the  collar  is  about  1  cm.  broad.  The  conical  pro- 
boscis is  of  a  bright  yellow  colour,  the  branchio-genital  region  is  deep 
orange,  and  the  hepatic  green ;  the  terminal  portion  of  the  body  is 
colourless.  Behind  the  collar  the  dorsal  surface  is  rather  deeply 
excavated ;  there  are  forty  hepatic  csBca,  which  are  simple  diverticula 
of  the  wall  of  the  intestine.  Like  the  other  species  of  the  genus  it 
secretes  from  its  cutaneous  glands  a  quantity  of  mucus,  which  is 
described  as  having  in  this  species  ihe  chiuracteristic  smell  of 
iodoform. 

It  may  be  remarked  that  the  noinenclature  adopted  by  the  author 
is  not  always  that  which  will  recommend  itself  to  the  specialists  of 
the  various  groups  which  he  enumerates. 

Echinodermata. 

Holothnroidea  of  the  '  Ghallenger.'t— Dr.  H.  Theel,  who  has 
already  reported  on  the  Elasipoda  or  specially  deep-sea  forms  of 
Holothurians  collected  by  the  ^  Challenger,'  has  issued  what  is  really 
a  monograph  of  the  other  orders. 

About  150  species  were  collected,  a  number  of  which  (especially 
in  the  genera  Cucumariay  Psolus,  Stichopus,  and  Holothuria)  are  new. 
The  new  genera  are  both  aspidochirote,  and  are  Pselopafides — a  genus 
with  a  "brim"  round  its  body — and  Pseudosttchopus  in  which  the 
ventral  ambulaoral  appendages  are  not  arranged  in  the  three  longi- 
tudinal series  characteristic  of  Stichopus  ;  the  anus  is  hidden  in  a  dis- 
tinct vertical  furrow,  and  there  appear  to  be  no  calcareous  deposits. 

Dr.  Theel  is  of  opinion  that  the  common  ancestors  of  all  Holo- 
thurians were  not  apodous  Synapta-like  animals,  but  cucumariiform, 
and  provided  with  an  open  store-canal,  ambulaoral  feet,  and  a  well- 
developed  water-vascular  system  somewhat  like  that  of  Echinids ;  the 
DendrochirotaB  appear  to  have  varied  in  every  possible  direction,  so 
as  to  adapt  themselves  to  the  various  modes  of  life  consequent  on  the 
infinitely  varying  conditions  of  the  littoral  zone. 

The  present  shallow  water  fuuua  has  more  outposts  in  the  abyssal 
zone  than  has  been  generally  supposed,  and  representatives  are  found 
at  the  greatest  deptib,  viz.  2900  fathoms,  at  which  Holothurids  have 
been  ta&en,  but  they  are  not  so  common  or  so  characteristic  as  the 
Elasipoda.  Most  of  the  forms  found  below  500  fathoms  are  speci- 
fically, though  not  generically,  distinct  from  the  shore-forms.  Some 
species  have  a  vast  bathymotrical  distribution  descending  from  the 


•  Ann.  Sci.  Nat— Zool,  xx.  (1886)  Art.  No.  4,  62  pp.  (1  pi.), 
t  Reports  of  the  voyage  of  H.M.S.  *  Challenger,'  xiV  (1886)  5 
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sbore  to  700  fathoms,  or  deeper.  The  deep-sea  genera  appear  to  be 
Pselopatides,  PsetidosUehopuSf  Acanthotrochua,  and  perhaps  Ankyro- 
derma;  the  Synaptidfe  are  littoral  forms,  and  the  Molpadidad  are 
making,  or  have  made,  their  way  to  great  depths. 

Six-rayed  Holothurians.* — Prof.  H.  Ludwig  found  among  abont 
150  specimens  of  Cucumaria  planci  at  Naples  five  sex- radiate  examples ; 
the  sixth  radios  and  interradius"  were  observed  to  be  interpolated 
between  the  two  rays  of  the  bivium,  and  were  more  often  to  the  left 
than  the  right  of  the  interradios. 

Circnlatory  System  of  0phiarid8.t— M.  B.  Eohler  finds  that 
the  circulatory  apparatus  of  Ophiorids  is  very  comparable  to  that 
which  he  and  Prouho  have  described  as  obtaining  in  Echinids. 
There  is  the  same  structure  of  the  madreporic  gland,  the  same  rela- 
tions between  it  and  the  exterior  on  the  one  hand,  and  the  peribuccal 
ring  on  the  other;  two  peribuccal  rings  give  off  branches  to  the  ambu- 
lacnd  zones,  and  there  is  no  aboral  circle.  In  Ophiurids,  however, 
the  two  rings  do  not  communicate  by  the  Polian  vesicles,  as  they  do 
in  regular  though  not  in  spatangoid  Echinoidea.  The  Ophiurids 
want  the  intestinal  vessels  which  are  so  well  developed  in  Echinoids. 

With  regard  to  the  structure  of  the  intestine,  there  is,  as  in  all 
Eohinoderms,  a  well-developed  internal  epithelium,  a  layer  of  con- 
nective and  one  of  muscular  tissue,  covered  by  the  general  peritoneal 
envelope.  The  fourth  layer  described  by  Apostolides — that  of  external 
cells — is  really  the  region  of  nuclei,  while  his  muscular  fibres  are, 
in  effect,  the  elongated  cell-membranes. 

Revision  of  the  FalflBOcrinoidea.} — ^Messrs.  C.  Wachsmuth  and 
F.  Springer  define  the  sub-order  Articulata  as  consisting  of  their 
family  IchthyocrinidsB,  together  with  Crotalocrinua  and  Enallocrinua ; 
they  divide  the  group  into  the  two  families  of  Ichthyocrinidee  and 
CrotalocrinidsB,  the  latter  being  distinguished  by  the  possession  of  a 
ventral  tube  or  anal  appendage,  placed  ventrally  near  the  periphery  ; 
the  higher  radials  are  also  less  perfectly  developed  than  in  the  other 
family. 

The  sub-order  Inadunata  consists  of  two  branches,  the  first  of 
which  is  called  that  of  the  Larviformia ;  here  we  have  the  Haplo- 
crinidflB,  which  are  the  simplest  brachiate  Crinoids,  and  represent 
the  larva  not  only  of  the  Inadunata,  but  of  the  PalaBOcrinoidea 
generally;  the  SymbathocrinidaB,  which  are  very  closely  allied  to 
them;  and  the  Cupressocrinidse  and  Gasterocrinidsd,  which  are 
dicyclic  Crinoids.  In  some  particulars  of  their  arm-structure  the 
Larviformia  agree  with  the  Blastoids,  and  they  probably  possessed 
hydrospires ;  the  arms  are  simple  throughout,  though  exceptionally 
some  of  the  radials  support  two  arms.  "Die  second  branch  is  that  of 
the  Fistulata,  which  is  equivalent  to  the  group  CyathocrinidaB,  as 
already  defined  by  the  authors;   it  is  now  divided  into  fiunilics. 

•  Zool.  Anzeig.,  ix.  (1886)  pp.  472-7. 

t  Coroptes  RenduB,  oiii.  (1886)  pp.  501-4. 

X  Proc.  Acad.  Nat.  Sci.  Philad.,  1886,  pp.  64-226. 
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H^ffMcrinuB  is  distinctly  an  embryonio  typo,  having  a  monocyclic  base, 
imperfectly  developed  radial  plates,  small  sac,  embryonic  arms,  and 
no  pinnules. 

A  study  of  Stephanoerinus  has  convinced  the  authors  of  the  inap- 
propriateness  of  regarding  the  Crinoids,  Cystids,  and  Blastoids,  as 
distinct  classes;  while  it  is,  they  think,  unquestionably  a  Palseo- 
crinid,  it  has  the  oral  and  anal  pyramid  of  certain  Cystids,  and  in 
the  general  habitus  and  the  position  of  its  ambulacra  it  agrees  with 
the  Blastoids.  It  must  be  placed  in  the  Larviformia,  among  which 
it  forms  the  type  of  a  new  family. 

In  a  note  on  the  underbasal  and  top  stem-joint  of  Neocrinoidea 
and  PalsBocrinoidea  Messrs.  Wachsmuch  and  Springer  suggest  that 
the  inner  plate  of  Siemmatocrinus,  Cupressocrinua,  and  allied  genera,  is 
not  a  stem-joint,  but  an  anchylosed  underbasal  disc ;  when  examined 
from  the  inner  side  of  the  calyx,  the  plate  is  seen  to  form  a  part  of 
it,  and  to  rest  against  the  lateral,  and  not  the  outer  fsM^es  of  the 
basals. 

Ooelenterata, 

Classiflcation  of  the  Hedus®.* — Prof.  C.  Glaus  resumes  some  of 
his  previous  generalizations  on  the  classification  of  the  MedussB,  and 
subjects  some  of  Hackel's  conclusions  to  a  somewhat  polemical 
criticism.  The  system  of  Acraspeda  which  he  elaborates  is  as 
follows : — 

I.  Tetrameralia — with  quadrate  symmetry. 

I.  Order:  Calycozoa — ^including   iho  families  Depaatrtdmy  Lucer- 
naridm, 
II.  Order :  Marsupialia — ^including  the  family  Oharyhdeida. 

II.  Octomeralia — with  octagonal  synmietry. 
in.  Order:  Discophora. 

Ist  Sub-order — ^Catammnata; — ^including  the  families  Peri- 

phyllidse  and  Ephyropsidse. 
2nd  Sub-order — Acatammnia. 

1.  MonostomesB — including  the  families  Pdagidae,  Cyti- 

neidse,    Discomedtmdse,    Sthewmidm^ 
Aureliadm, 

2.  Bhizostomeie — including   the    families   Ackirizidm, 

CassiopeideBy  CepheidsBy  LychnorhizidsBy 

Stomolophidse,    BhizosUmiday     CatO' 

stylideoy  LepiobrachidM. 

The  PeriphyUtdse,   with  which  he  includes  Pericolpa   and  the 

EphyropsidsB  (including  Linergidee)  are  grouped  as  the  firot  sub-order 

of  Discophora,  under  the  Catammnata.     The  principal  characters  of 

this  suborder  consist  in  the  persistence  of  the  septal  knots  ('*  Septal- 

knoten  "),  in  the  presence  of  16  pararadial  coalesced  bands,  the  '*  Lap- 

penspangen,"  and  in  the  resulting  configuration  of  the  exumbrella  and 

of  the  peripheral  gastral  system.     The  simple  and  primitive  form  of 

the  oral  tube  is  also  noteworthy. 

♦  Arbeit.  Zool.  luBt  Univ.  Wien  (Claue),  vii.  (1886)  pp.  97-110  (4  figs.). 
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The  second  principal  groap  of  Acatammnia  includes  the  families 
SemseostomesB  and  Bhizoatomem,  These  are  characterized  hj  the 
ahsenoe  of  septal  knots,  hy  the  presence  of  broad  coalesced  regions 
between  eight  radial  and  eight  intermediate  canals,  and  the  conse- 
quently different  character  of  the  peripheral  gastro-canal  system. 
An  important  characteriBtic  also  consists  in  the  development  of  the 
four  oral  arms  roand  the  mouth. 

Ontogeny  of  CubomednssD.* — Dr.  W.  Haacke's  observations  on 
the  development  of  the  CubomedusBB  were  mode  on  a  new  species 
found  in 'the  Gulf  of  St.  Vincent,  South  AuBtrBlifi—CharybeaBastoniu 
Hackel  appears  to  be  right  in  asserting,  and  Claus  wrong  in  denying 
that  there  is  an  alternation  of  generation.  Dr.  Haacke  observed  in 
his  smallest  specimen  a  stalk-canal  traversing  the  aboral  gelatinous 
disc,  by  which  the  gastro-caual  system  of  the  young  Medusa  might  be 
connected  with  a  nurse-polyp  (Scyphoatoma  ?).  The  young  Medusa  has 
a  strongly  pyramidal  umbrella,  and  so  approaches  the  Tessera  and  the 
Scyphostoma  form. 

With  regard  to  the  sensoir  knobs  it  was  observed  that  the  species 
had  only  two  unpaired  eyes  of  unequal  size,  and  both  axial  in  position. 
They  had  no  vitreous  body  in  the  adult,  though  the  young  has  a 
structure  which  may  be  regarded  as  such ;  the  young  has,  moreover, 
four  paired  eyes.     The  velar  canals  are  primitively  unbranched. 

Formation  of  a  new  stalk  in  Tubularia.t— Dr.  H.  Elaatsch  de- 
scribes a  curious  case  of  abnormal  formation  of  a  fresh  stalk  on  the 
polypes  of  Tubularia  mesembryanthemum.  The  polypes,  captured  at 
Trieste  along  with  others  perfectly  normal,  exhibited  a  blind  process 
springing  from  the  region  where  the  stalk  passes  into  the  hydranth. 
The  process  was  histologically  a  stalk,  and  not  a  special  organ  or 
cnidophor.  Why  this  secondary  stalk  should  have  resulted,  Dr. 
Elaatsch  does  not  attempt  to  suggest. 

Clavularia  Yiridi8.| — ^Dr.  S.  J.  Hickson  has  a  preliminary  note  on 
this  anthozoon,  the  structure  of  which  shows  it  to  be  allied  to  the  extinct 
Syringopora.  Both  these  genera  are  almost  certainly  Alcyonaria. 
The  young  colonies  resemble  Comularta,  the  adult,  Tuhipora.  Herein 
the  author  finds  evidence  to  support  his  already  expressed  view  that 
Tubipora  should  be  united  with  the  Oomulariidsa  into  a  group  of 
Stolonifera ;  Clavularia  is,  in  fact,  a  connecting  link. 

Anatomy  of  the  Hadreporaria.§ — In  his  second  contribution  to 
this  subject  Mr.  G.  H.  Fowler  deals  with  two  colonial  perforate  forms, 
Madrepora  Durvillei  and  M.  aspera.  The  former  species  presents 
interesting  features  common  to  it  and  the  Alcyonaria;  there  is  a 
marked  tendency  to  an  absence  of  polyps  from  one  (the  ventral)  side 
of  the  branch  and  branchlets ;  the  axial  and  abaxial  septa  are  strongly 
developed,  and  there  is  a  concomitant  bilateral  symmetry ;  there  is  the 

♦  Zool.  Anzeig.,  ix.  (1886)  pp.  554-5. 

t  Arch.  f.  Mikr.  Anat.,  xxvii.  (1886)  pp.  682-50  (1  pi.). 

t  Proc.  Roy.  Soc.,  xL  (1886)  pp.  322-5. 

§  Quart  Joum.  Micr.  Sci.,  xxvii.  (1886)  pp.  1-16  (1  pi.). 
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same  diffeientiation  of  the  (six^  mesenteries ;  and  there  is  distinct 
dimorphism.  Differentiation  oi  functions  is,  howerer,  incomplete, 
for  both  forms  are  reprodnctiye,  and  both,  apparently,  digestive.  In 
M.  aspera  there  is  an  absence  of  dimorphism ;  this  difference  is  very 
remarkable,  but  in  face  of  the  great  antiquity  of  these  forms,  the 
similar  structure  of  the  colony  in  both,  and  the  fact  that  they  exhibit 
a  similar  differentiation  of  the  mesenteries,  it  is  not  to  be  inferred 
that  their  systematic  relations  are  unsound. 

In  preparing  microscopic  sections  the  method  of  y.  Koch  was 
found  to  be  extremely  useful. 

Ctenophora.* — Prof.  C.  Clans  notes  the  occurrence  in  the  Adriatic 
of  the  beautiful  Deiopea  hddkienota.  He  corrects  and  amplifies  Chun's 
description,  though  it  is  possible  that  the  form  examined  was  a 
different  species.  After  a  description  of  this  form,  Pro£  Claus  passes 
to  a  discussion  of  the  architecture  of  the  Ctenophore  body.  He 
criticizes  the  conclusions  and  terminology  of  Hackel,  Chun,  and  others, 
and  proposes  certain  improvements.  It  is  not,  however,  profitable  to 
attempt  a  summary  of  a  promorphological  discussion. 

Porifera. 

Development  of  Sponges.! — Prof.  A.  Gotte  has  some  notes  on 
Dr.  Holder's  late  paper  on  the  metamorphosis  of  Oscardla  Icbularis^ 
in  which  he  allows  that  some  of  his  generalizations  must  now  be 
regarded  as  true  of  some  forms  only  ;  he  cannot,  however,  allow  the 
correctness  of  Heider's  supposition  that  the  gastrulad  and  their 
germinal  layers  are  always  the  homologues  of  those  of  other  poly- 
plastids. 

Few  Tetractinellid  Sponge  with  radial  structure.  $  — Dr.  W. 
Lampe  gives  an  account  of  a  new  sponge,  TetiUa  japanica,  which 
exhibits  a  radial  symmetry.  In  form  the  sponge  is  ellipsoidal  at  the 
oral  end,  and  exactly  in  the  longitudinal  axis  there  is  a  single  circular 
oral  opening ;  at  the  aboral  pole  the  sponge  gradually  diminishes  in 
breadth ;  the  surface  is  beset  by  a  number  of  small  conical  processes, 
among  which  are  small  infundibula,  at  the  base  of  each  of  which  there 
is  a  dermal  pore  ;  the  edges  of  the  pores  are  elongated  by  the  palisade- 
like spicules  which  project  around  them. 

The  author  gives  a  full  account  of  the  skeletou,  and  directs  atten- 
tion to  the  remarkable  radiate  and  symmetrical  structure  of  the  water- 
canal  system  ;  the  mouth  leads  into  a  cavity  which  widens  out  below, 
and  is  always  continued  into  six  vascular  trunks  which  take  an 
aboral  direction ;  these  divide  the  sponge  into  an  internal  core  and 
an  external  mantle.  A  multiramified  system  of  tubes  traverses 
the  soft  parts  of  the  sponge  at  right  angles  to  the  radial  canals ;  when 
their  maze  is  comprehended  it  appears  that  there  are  antagonistio 
systems  of  canals.     The  dermal  pores  are  constant  and  are  never 

•  Arbeit.  Zool.  Inst.  Univ.  Wien  (Claus),  vii.  (1886)  pp.  83-96  (1  pi). 

t  Zoul.  Anzeig.,  ix.  (1886)  pp.  292-5. 

X  Arcb.  f.  Naturgeech.,  lii.  (1886)  pp.  1-18  (1  pL). 
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closed ;  they  are  proportionately  large,  and  are  connected  with  fine 
pore-canaliculi  in  the  subdermal  spaces. 

The  ectoderm  is  poorly  developed  ;  its  cells  are  more  or  less 
polyhedral  and  are  never  flagellate.  The  ciliated  chambers  are 
ellipsoidal  or  pyriform  and  the  flagellate  cells  which  line  them  are 
closely  packed.  In  each  chamber  there  opens  only  one  fine  afferent 
canaliculas  which  lies  exactly  opposite  the  pole  at  which  the  equally 
delicate  efferent  duct  is  found.  The  whole  chamber  is  very  often 
surrounded  by  a  thin  continuous  membrane,  which  lies  directly  on 
the  basal  ends  of  the  flagellate  cells  ;  the  chambers  are  widely  but  un- 
equally divided  among  the  parts  of  the  body.  The  mesoderm  agrees 
essentially  with  that  of  other  sponges;  the  connective-tissue  cor- 
puscles are  extraordinarily  branched,  and  their  processes  are  always 
in  direct  communication  with  one  another. 

The  sexes  are  separate ;  the  spermatozoa  form  in  regular  masses, 
and  like  the  ova  are  mesodermal  products.  Ova  appear  to  be 
developed  at  definite  and  constant  points  only.  Beproduction  may 
also  be  effected  by  budding,  and  this  is  seen  in  both  males  and  females ; 
it  is  preceded  by  the  collection  of  masses  of  amceboid  cells  between 
the  subdermal  cavities. 

Hew  Monaxonid  Sponge.* — Under  the  name  of  Protoleia  soUasiy 
Messrs.  A.  Dendy  and  S.  O.  Eidley  describe  a  new  monaxonid 
sponge  which  closely  agrees  in  many  respects  with  the  suberitid 
Polymastixy  but  is  distinguished  by  a  very  remarkable  spicule,  which, 
both  in  form  and  position,  reminds  one  of  the  characteristic  "  grapnel " 
of  the  Tetractinellida ;  there  are  no  flcBh-spicules. 

The  importance  of  this  sponge  lies  in  its  bearing  on  the  relations 
of  the  Monaxonida  to  the  Tetractinellida,  and  it  favours  the  view 
that  the  latter  are,  derived  from  the  former ;  on  this  point  the  authors 
quote  the  embryological  evidence  which  has  been  submitted  to  them 
by  Prof.  SoUas.  The  conclasion  is  drawn  that  a  tetractinellid 
spicule  is  not  of  itself  a  sufficient  guide  as  to  the  systematic  position 
of  any  sponge. 

Sponges  from  Port  Phillip  Heads-f— Mr.  H.  J.  Carter  continues 
his  account  of  a  collection  of  South  Australian  sponges,  the  Calcarea 
being  still  dealt  with ;  he  finds  that  the  facts  do  not  justify  the  for- 
mation of  a  distinct  class  for  this  group  of  sponges. 

Greensand  Beds  of  Sponge  remains.^ — Dr.  G.  J.  Hinde  gives 
an  account  of  the  beds  of  sponge-remains  which  are  found  in  the 
lower  and  upper  greensands  of  the  south  of  England.  Theso  beds 
consist  largely  of  the  detached  spicular  remains  of  siliceous  sponges 
only;  in  some,  the  silica  of  the  spicules  still  retains  its  original 
colloidal  condition,  in  which  it  is  negative  to  polarized  light,  and 
readily  soluble  in  caustic  potash.  The  canals  of  the  spicules  are 
very  commonly  filled  with  glauconite,  which  may  also  replace  the 

*  Ann.  and  Mag.  Nat  Hiat,  xviil.  (1886)  pp.  152-9  (1  pi). 

t  Ibid.,  pp.  126-49.  I  PhU.  Truns ,  1886,  pp.  403-53  (6  pla.). 
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spicnlar  walls.  Entire  sponges  are  absent,  but  a  number  of  species 
may  be  recognized.  All  four  orders  of  the  group  are  foxmd;  the 
Tetractinellidas  and  Lithistids,  particularly  the  Megamorina  family, 
being  the  most  abundant. 

Protozoa. 

Significance  of  Conjugation  in  the  Infusoria.* — Dr.  A.  Gruber 
has  been  able  to  convince  himself  that,  with  conjugating  Infusoria 
{Parameedum  aurelta),  the  nucleoli  of  the  two  indiyiducJs  copulate 
with  each  other.  In  addition  to  their  union  at  their  anterior  parts, 
the  two  individuals  are  united  at  a  point  in  the  hinder  third  of  their 
body ;  to  this  point  there  moves  from  the  left  and  right  a  nucleolus 
converted  into  a  striated  spindle ;  the  two  bodies  touch  one  another 
exactly  in  the  bridge  of  communication,  at  first  only  by  their  apices, 
and  then  more  intimately.  This  conjugation  brings  about  an  inter- 
mixture of  nuclear  substance  from  both  sides,  and  explains  what  was 
enigmatical  to  ns  in  the  phenomena  of  conjugation,  and  appears  to 
bring  the  conjugation  of  the  Infusoria  into  direct  relation  with  the 
sexual  reproduction  of  the  Metazoa;  there  is  an  intermixture  of 
difierent  germ-plasmas.  If  these  observations  be  correct,  we  must 
abandon  the  opinion,  apparently  supported  by  facts,  that  the  purpose 
of  conjugation  is  the  rejuvenescence  of  infusoria  exhausted  by  con- 
tinual division. 

Conjugation  of  Para]n8ecium.t~The  study  of  P.  caudatum  has 
furnished  M.  E.  Maupas  with  certain  new  points  with  regard  to  the 
action  of  the  nucleolus  in  conjugation.  The  nucleolus,  in  each  of 
two  conjugating  Parameeciay  divides  up  into  a  number  of  parts,  of 
which  all  except  one  is  absorbed.  This  one  divides  again  into  two, 
and  of  these  two  nucleolar  division  products,  one  remains  motionless, 
whilst  the  second  travels  with  the  apposed  Paramsecium,  and  here 
fuses  with  the  motionless  nucleolar  product  of  this  individual.  The 
exchange  is  mutual.  The  travelling  portion  is  spindle-shaped  and 
longitudinally  striated.  The  new  body  formed  by  this  fusion  then 
divides  up  into  two,  four,  and  eight  Of  these  eight  parts,  three  are 
absorbed,  four  enlarge  and  become  nuclei,  whilst  the  eighth  remains 
for  a  time  unchanged.  Then,  when  the  Parameedum  divides,  this 
last  part  also  divides,  one  half  going  with  two  nuclei  into  each  of  the 
new  individuals.  At  the  second  division,  each  of  these  halves  again 
divides,  so  that  each  of  the  four  new  individuals  possesses  a  nucleus 
and  nucleolus,  both  resulting  from  a  mixed  nucleolar  product.  In 
P.  aurelia^  this  normal  condition  is  attained  earlier  than  in  P.  catk- 
datum.  The  diagram  accompanying  the  paper  shows  these  processes 
and  the  various  stages  in  the  two  species. 

The  period  of  conjugation  at  a  temperature  of  24°  C.  lasts  about 
12  or  15  hours;  that  of  *' reconstitution  for  about  85  to  40  hours; 
in  winter  the  processes  extend  through  about  10  hours  more.*' 


♦  Ber.  Naturf.  Qesellsch.  zu  Freiburg,  i.  (1886).    See  Ann.  and  Mag.  Nat 
ist.,  xviii.  (1886)  pp.  164-5. 
t  Comptes  Bendus,  oiii.  (1886)  pp.  482-4. 
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The  primary  nnoleus,  after  taking  on  a  sinuous  shape,  breaks  np 
and  is  absorbed  during  the  above  processes;  but  the  sinuous  condition 
lasts  longer  in  P.  cawdcUvm  than  in  the  other  forms. 

The  author  points  out  that  the  Ciliata  and  the  Acinette  are  the 
only  organisms  in  which  the  nucleus  and  the  nucleolus  are  so 
completely  distinct  from  one  another ;  and  this  dualism  corresponds 
to  a  physiological  division  of  labour.  Whereas  in  higher  forms  the 
nucleus  appears  to  be  the  active  agent  in  fertilization,  in  the  Ciliata 
this  function  is  localized  in  the  nucleolus  only,  which  thus  represents 
an  hermaphrodite  sexual  apparatus.  In  a  state  of  rest  the  nucleolus 
is  of  small  size,  but  at  sexual  maturity  it  undergoes  a  considerable 
development,  and  passes  through  a  series  of  transformations,  recalling 
fertilization  in  higher  forms.  There  is^an  elimination  of  useless 
material,  and  a  differentiation  into  a  fertilizing  element  and  an 
element  to  be  fertilized;  the  former  passing  from  one  conjugating 
individual  to  the  other  ;  finally,  by  a  fusion  of  these  two  elements  a 
mixed  nucleus  results,  like  that  oi  a  fertilized  egg.  The  phenomena 
taking  place  previously  to  the  exchange  serve  only  as  a  preparation 
for  the  sexual  act ;  those  that  follow  re-establish  the  dual  nuclear 
character,  peculiar  to  the  Ciliata. 

Zoocytium  or  Gelatinous  Matrix  of  Ophridium  versatile.* — Prof. 
A.  Barker  has  studied  the  gelatinous  matrix  of  the  organism  upon 
which  the  infusorium  is  found.  The  apparently  spheroidal  mass  is 
not  solid,  but  forms  an  irregular  hollow  spheroid,  the  hollow  usually 
containing  a  large  bubble  of  gas.  In  perfectly  fresh  slices  of  the 
colony,  under  a  power  of  300  diameters  and  upwards,  a  large  number 
of  unbranched  threads,  regularly  divided  by  septa,  are  invariably  to 
be  found,  and  on  one  occasion  one  of  these  tiireads  was  found  in  active 
motion,  suggesting  a  filamentous  alga  allied  to  Oedllataria. 

The  gelatinous  mass  associated  with  Ophrydium  is  of  a  very 
obstinate  character,  and  resists  the  action  of  almost  any  reagents  but 
strong  sulphuric  acid.  After  boiling  in  distilled  water  for  half  an 
hour  the  gelatinous  character  is  almost  unaltered,  and  only  after  pro- 
longed boiling  in  weak  potassium  hydroxide  could  the  solution  of  the 
jelly  be  obtained.  After  some  hours'  boiling,  and  subsequent  treat- 
ment with  weak  acetic  acid  to  get  rid  of  the  carbonate  of  lime  (whole 
minute  crystals  are  distributed  throughout  the  mass),  the  residue,  a 
flocculent  mass,  is  found  to  consist  entirely  of  the  threads  before 
mentioned.  These  do  not  change  colour  on  the  addition  of  strong 
nitric  acid ;  nor,  again,  do  they  give  satisfactorily  the  celluloid 
reaction  with  iodine  and  sulphuric  acid.  Their  nature  remains  an 
open  question. 

The  author  adds  some  further  notes  on  the  animal.  When  light 
is  allowed  to  fall  only  on  part  of  the  colony,  all  the  animals  in  a 
very  short  time  congregate  to  that  part  of  the  zoocytium,  and  on  the 
whole  being  freely  exposed  again  to  light  they  partially  spread  them- 
selves over  the  surface,  though  a  majority  leave  the  matrix  altogether. 
In  tanks  they  showed  no  disposition  to  form  new  colonies  as  described 

*  Bep.  55th  Meethig  (1885)  Brit.  Absoc.  Adv.  Soi.,  1886,  pp.  1074-5. 
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by  Sayille  Eent^  but  coUeoted  in  masses  at  the  bottom.  A  sufficient 
quantity  was  thus  obtained  to  extract  the  colouring  matter  by  alcohol 
in  suitable  quantities  for  examination,  the  result  being  the  separation 
out  of  chlorophyll  with  smaller  quantities  of  xanthophyll,  as  the 
author  has  done  in  the  case  of  Euglena. 

Flagellata.* — Dr.  A.  Seligo  communieates  the  results  of  his 
studies  of  certain  flagellate  infusorians,  which  he  arranges  in  the 
following  system : — 

I.  Amoebomastigoda  (Monadiua). 

1.  Monomastigoda.— CfercowotMW  longicauda  Duj. 

Mastiganweba  aspera  F.  E.  Sch. 

2.  Heteromastigoda. — Bodo  lacertse  Grassi  sp. 

Bodo  limbatus  n.  sp. 

3.  Polymastigoda.  ~^ea;amt^tti«  intestinalis  Duj. 

Trichomonas  hatrachorum  P. 
Gyromonas  ambulans  n.  g. 
II.  Choanomastigoda. — Salpingceca  ampulla  S.E. 

III.  i'hytomastigoda  (Volvocina  in  widest  sense). — Pteromanas  cUata 

Cohn  sp. 

IV.  Ochetomastigoda  (Arthrodela). 

reridiniead.     Glenodinium  Cohnti  n.  sp. 
y.  Stomatomastigoda  (Euglenoidina). 

1.  A^stasieaB. — Astasiopsis  distorta  Duj. 

Bhabdomonas  incurva  Fres. 
Menoidium  pelluadum  P. 
Heteronema  acus  E. 
Peialomanaa  abscissa  Duj. 

2.  Anisonemina. 

Eniosiphon  sulcatum  St. 
Plceotia  vitrea  Duj. 

His  results  show  that  the  Flagellata  may  be  adapted  to  very  varied 
environment.  Plceotia  vitrea  frequents  the  oxygenated  surface,  and 
seems  almost  fitted  for  pelagic  life.  In  scarcity  of  oxygen  it  rapidly 
dies.  Glenodinium  Cohnii  occurs  in  very  stagnant  sea-water,  where  it 
is  quiescent  and  reproduces  in  a  palmella-like  fashion.  In  clean 
water  swarm-spores  appear.  Ampulla  developes  on  the  surface  of 
stagnant  sea-water,  on  the  mouldy  pellicle  of  organic  and  inorganic 
elements.  Bodo  limbatus  attacks  the  first  products  of  the  decom- 
position of  dead  marine  organisms,  becoming  quiescent  when  these 
are  exhausted.  The  parasites  Hexamitius  intestinalis^  Trichomonas 
batrachorumy  and  Bodo  lacertm  are  distinguished  from  one  another. 
The  other  Flagellata  noted  are  fresh-water  marsh  forms.  With  the 
exception  of  Pteromonas  they  feed  on  decomposing  plants,  <&c.,  or  the 
Bacteria  which  infest  these.  Mastigamceba  and  Petahmonas  devour 
algaB.     The  Flagellata  seem  to  be  very  ubiquitous. 

The  body  is  enveloped  in  a  fine  cuticle^  structureless  or  striated, 

*  Beitr.  ztur  BioL  d.  Pflanzen  (Cohn),  iv.  (1886)  pp.  145-80  (1  pi.). 
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or  merely  in  a  thin  hyaline  cortical  layer.  The  fiagella  are  either  of 
uniform  strength  or  somewhat  conioally  narrowed.  They  are  usually 
sharply  defined  from  the  body.  A  steering  tail  is  often  present.  The 
flagoUa  readily  degenerate,  the  protoplasm  gathers  into  a  terminal 
vesicle,  and  the  lash  is  gradually  shortened.  In  the  parasitic  and 
marine  Flagellates  there  are  no  contractile  vacuoles.  The  nucleus 
was  repeatedly  observed,  and  also  division  longitudinally  and 
transversely. 

Hew  Flagellate.*  —  Herr  J.  Krassilstschik  describes  a  new 
flagellate  infusorian  which  he  calls  Cercohodo  lacininsegerens,  which 
appear  to  unite  the  characters  of  the  Cercomonadina  with  those  of  the 
Bodonina ;  by  its  mode  of  development  it  shows  that  it  belongs  to 
Biitschlfs  family  of  the  Rhizomastigina.  The  creature  was  found  in 
an  infusion  of  decaying  leaves  at  Odessa.  It  is  small  and  naked,  and 
has  a  soft,  finely  granular  protoplasmic  body ;  no  nucleolus  could  be 
made  out.  There  were  generally  coarse,  bluish-green  or  brown, 
highly  refractive  granules  scattered  in  the  body.  When  swimming 
freely  the  form  of  the  body  changes  a  good  deal,  the  hinder  half 
being  especially  mobile.  In  addition  to  the  tail-like  cercus  there  are 
a  varying  number  of  appendages,  which  are  not  to  be  called  pseudo- 
podia,  as  they  are  formed  passively  and  not  actively.  The  tail  may 
be  withdrawn  into  the  body,  which  then  becomes  of  a  more  regular 
form.  Two  cilia  directed  in  different  directions  can  be  easily  seen, 
and  especially  the  anterior.  The  creature  may  pass  into  a  resting 
stage,  when  it  appears  merely  as  a  flat  lump  of  protoplasm,  wherein 
short  and  broad  pseudopodia  are  extended ;  at  this  period  there  is  no 
translocation  of  the  body.     Cercohodo  has  no  eye-spot  (stigma). 

It  is  quite  one  of  the  smallest  of  the  Flagellata,  being  11-13  fi 
long  and  4-5  fi  broad,  9-10  fi  long  and  6  fi  broad,  or  7  to  8  /a  in 
length  and  breadth,  according  to  its  form  at  any  one  moment.  It 
feeds  on  bacteria  of  all  kinds,  and  generally  feeds  when  in  its  free- 
swimming  stage ;  food  can  be  taken  in  at  any  point  of  the  body,  but 
it  seems  that  the  bacteria  cannot  be  digested  unless  they  themselves 
secrete  an  enzyma ;  when  this  does  not  occur  the  bacterium  is  allowed 
to  leave  the  flagellate.  During  feeding  the  pulsating  vacuole  is  often 
increased  two  or  three  times  in  width. 

Neither  copulation  nor  the  formation  of  plasmodia  was  observed, 
reproduction  being  effected  only  by  division,  and  that  during  the 
resting  stage ;  of  this  process  the  author  gives  a  short  account 

With  regard  to  the  systematic  position  of  this  new  form,  it  belongs 
to  the  group  Heteromastigoda,  and  family  Bodonina,  of  which  it  is 
the  lowest  representative ;  by  its  powers  of  movement,  mode  of  taking 
food,  and  great  mobility  of  its  hinder  end  it  exhibits  affinities  to 
the  Cercomonadina ;  the  mode  of  reproduction  by  fission  only,  and  the 
simple  encystation  without  copulation,  ally  it  to  the  lowest  Rhizo- 
mastigina. The  Monadina,  the  Euglenoidina,  and  the  Heteromasti- 
goda, formed  a  connected  group,  distinct  from  the  Isomastigoda. 

♦  Zool.  Anzeig.,  ix.  (1886)  pp.  864-9,  394-9. 
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Endogenous  and  Ezogenons  Division  in  Bhizopods.* — Dr.  O.  0. 
Wallich  proposes  to  show  that,  whereas  endogenous  division  in  the 
naked  amoeban  Bhizopods  is  the  prime  factor  in  normal  reproduction, 
exogenous  division  is  ordinarily  a  mere  mechanical  disruption  of 
the  body-substance  into  two  or  more  separate  masses,  produced  acci- 
dentally by  forces  operating  from  without ;  it  is  an  abnormal  lesion. 
He  thinks  it,  indeed,  doubtful  whether  exogenous  division,  as  he 
understands  it,  ever  takes  place  under  strictly  normal  conditions. 
He  describes  a  uew  method  of  rendering  visible  the  nucleus ;  ordi- 
nary frictional  electricity  applied  to  living  Amoebce  on  a  glass  slide 
instantly  kills  the  organism,  the  body  being  burst  up  into  a  homo- 
geneous-looking mass  of  granular  particles,  among  which  the  nucleus 
formed  a  very  conspicuous  object  The  discharging  knobs  communi- 
cating with  a  single  small  Leyden  jar  are  to  be  applied  on  opposite 
sides  of  the  glass  cover  in  contact  with  the  water  between  the  cover 
and  the  slide.  Care  must  be  taken  not  to  apply  too  powerful  a 
discharge. 

IS'otes  on  Sporozoa.t — Prof.  A.  Pachinger  observed  three  cases  of 
horses'  kidneys  being  infested  and  destroyed  by  a  sporozoon — Mmeria 
foMformis,  A  new  form  was  found  in  the  digestive  tract  of  the 
domestic  cat,  and  a  third,  which  is  perhaps  new,  and  is  called 
Molyhdts  entzii^  at  the  commencement  of  the  small  intestine  of  Bana 
esculenta. 

"Sew  Species  of  H8ematococcn8.t— Dr.  F.  Blochmann  has  found 
in  spring  or  early  summer,  in  fresh-water  basins  at  Schwetzingen,  a 
new  species  of  Hsematococcus — H,  BiUschUi — in  which  the  investment 
at  the  swarming  stage  has  two  anterior  laterally-directed  tubules  for 
the  passage  of  the  flagella.  There  is  a  semilunar  stigma,  and  two 
or  three  contractile  vacuoles.  The  swarming  form  is  about  60  mm. 
long,  and  is,  with  the  exception  of  the  most  anterior  portion  and  the 
en£  of  the  pseudopodia,  of  a  uniform  green  colour ;  the  cause  of  this 
colour  is  not  quite  certain. 

Parasitic  on  this  new  species  there  lives  an  Amceba,  which  is  not 
unlike  A,  Umax.  After  feeding,  its  endoplasm  is  found  to  be  filled 
by  green  protoplasmic  drops  obtained  from  the  Hmmatococcus,  The 
Amoeba  fixes  itself  to  the  envelope  of  the  HeematococcuSy  and  gradually 
penetrates  and  creeps  in;  it  attaches  itself  firmly,  and  protrudes 
pseudopodia,  along  which  small  drops  of  the  -protoplasm  of  the  host 
may  be  seen  flowing  into  the  body  of  the  parasite.  When  it  has  had 
enough  it  stops,  and  returns  to  the  attack  after  a  time,  eating  up  its 
prey  bit  by  bit. 

Parasites  of  the  Blood.§— Prof.  W.  Danilewsky,  continuing  his 
researches  on  the  blood,  notes  the  presence  of  a  monad  parasite  — 
Hexamitius  (Dujardin).  This  form  was  found  in  the  blood  of  Emy8 
aud  Banay  in  ill-nourished  specimens.     It  also  occurred  in  the  urine, 

♦  Ann.  and  Mag.  Nat.  Hist.,  xviii.  (1886)  pp.  30-4. 

t  Zool.  Anzeig.,  ix.  (1886)  pp.  471-2. 

X  Verh.  Naturbist-med.  Verein  Heidelberg,  iii.  (1886)  pp.  441-62  (2  pis.). 

§  Arch.  Slav,  de  Biol.,  i.  (1886)  pp.  85-91. 
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bile,  abdominal  transudations,  &c.  It  corresponds  exactly  to  Hexa- 
mitiuB  Dnj.,  and  is  roferable  to  the  family  Folymastiginia,  among  the 
Flagellata  Isomastigoda.  Its  variable  occurrence  and  appearance  are 
described.  During  inanition  the  structure  of  the  mucosa  becomes 
modified ;  it  becomes  more  permeable.  Young  forms  may  thus  pass 
from  the  intestinal  tract,  where  they  are  constant  parasites,  into  the 
vascular  and  lymphatic  system.  It  is  evident  that  with  deficient 
nutrition,  an  emigration  of  the  monads  from  the  empty  intestinal 
canal  becomes  very  necessary. 

Prof.  Danilewsky  has  already  *  described  in  the  blood  of  birds, 
(1)  a  gregarine-like  form  allied  to  Hsemogregarina  testudinis  Step, 
and  to  Drepanidium ;  (2)  Trypanosoma  avium ;  (3)  a  peculiar  spherical, 
flagellate  HsBmatozoon.  To  these  he  adds  some  forms  which  he  has 
recently  observed  :  (a)  very  motile,  narrow,  flagellate  forms,  like  the 
HsBmatozoon  (Herpetomonas  Leioisii)  in  Miis  decumana;  they  are 
found  freely  in  the  blood  of  Laniaase,  &c.,  or  in  the  interior  of  the 
red  blood-corpuscles ;  (h)  a  small,  spherical,  transparent  HsBmocytozoon 
(i.  e.  within  a  red  blood-corpuscle),  which  gradually  acquires  a 
vermicular  form.  Internally  an  apparent  nucleus  may  be  demon- 
strated. Prof.  Danilewsky  promises  a  future  discussion  of  the 
relations  and  history  of  these  blood-parasites. 


BOTANY. 

A.    GENEBAL,  including  the  Anatomy  and  Physiology 
of  the  Phanerogamia. 

a.  Anatomy,  f 

Lecithin  in  Plants.l — MM.  E.  Heckel  and  F.  Schlagdenhauflfen 
claim  to  have  discovered  a  new  physiological  link  between  the  animal 
and  vegetable  kingdoms,  in  the  presence  of  lecithin  in  the  tissues  of  a 
number  of  plants  (but  not  all)  examined  by  them.  The  method 
employed  was  the  production  of  phosphoric  acid  by  a  certain  chemical 
treatment,  which  acid  could  result  only  from  the  presence  of  lecithin 
in  the  tissues  treated. 

Thickening  of  the  wall  of  Epidermal  Cells  of  Cmoiferse.§-- 
According  to  Herr  M.  Abraham,  this  change,  which  is  characteristic 
of  many  CrucifercB,  does  not  begin  until  the  cells  have  attained  the  size 
which  they  bear  in  the  ripe  seed,  and  is  always  preceded  by  the  cells 
becoming  filled  with  starch-grains.    The  additional  layers  usually 

*  Biol.  Centralbl.,  v.  (1885).    See  this  Journal,  ante,  p.  685. 

t  This  Bubdivision  contains  (1)  Cell-stmoture  and  Protoplasm  (including  the 
Nucleus  and  Cell-division ;  (2)  Other  Cell-contents  (including  the  C^U-sap  and 
Chlorophyll);  (3)  Secretions;  (4)  Structure  of  TiBsnee;  and  (5)  Straotore  of 
Organs. 

X  Comptes  Rendus,  oiii.  (1886)  pp.  388-90. 

§  Pring8heim*8  Jahrb.  f.  Wiss.  Hot.,  xvi.  (1885)  pp.  599-637  (2  pis.). 


Digitized  by 


Google 


1008  BUillfABT  OF  0X7BREKT  RESEABCHE8  BBLATINa  TO 

begin  to  be  formed  on  the  outer  wall,  and  advance  towards  tbe 
interior  of  the  cell,  the  starch  gradually  disappearing.  The  seeds  of 
Ijepidium  sativum  and  ruderale  are  distingui^ed  by  a  homogeneous 
mucilage  which  escapes  by  diffusion  ;  while  the  mucilage  of  other 
seeds  which  swell  up  is  always  differentiated.  This  mucilage  agrees 
closely  in  its  properties  with  cellulose ;  and  in  the  process  of  growth 
mucilage  is  frequently  transformed  into  cellulose,  as  in  the  case  of 
Erysimum  chniranthoides, 

Endoderm.* — M.  C.  van  Wisselingh  points  out  the  distinctions 
between  the  endoderm  and  the  bundle-sheath  of  the  central  cylinder 
already  described  by  him.f  The  former  is  to  be  found  immediately 
beneath  the  epidermis  or  yelamen  in  nearly  all  roots  of  Phanerogams 
(it  is  wanting  in  Hellehorus  viridis);  the  latter  appears  to  be  in- 
variably present.  Although  resembling  one  another  in  certain  points 
of  anatomical  structure,  they  differ  in  the  endoderm  never  having  the 
suberous  layer  which  is  always  so  characteristic  of  the  sheath  of  the 
central  bundle.  While  the  sheath  consists  of  only  a  single  layer  of 
cells,  the  endoderm  is  in  all  cases  composed  of  at  least  two,  and  in 
most  caBOS  is  extremely  well  marked  by  the  remarkable  differentiation 
of  its  cells  into  longer  and  shorter,  the  wall  of  the  long  cells  resembling 
that  of  the  cells  of  bark,  while  that  of  the  short  cells  is  alway§  very 
thin,  though  sometimes  considerably  lignified. 

Conducting-tissne  in  some  anomalous  roots  of  Monocotyle- 
dons. ^ — Hcrr  M.  O.  Reinhardt  gives  the  following  as  the  more  im- 
portant results  of  observations  on  this  subject: — A  union  of  the 
separate  parts  of  the  two  conducting  tissues  (hadrome  and  leptome) 
is  brought  about  most  completely  in  the  PandanaceaB  by  the  funda- 
mental parenchyma.  In  the  CyclanthacesB  the  hadrome-bundles  unite 
into  plates,  anastomosing  abundantly,  and  the  same  occurs  in 
Chamserops  humilis  and  Areca  rubra.  The  isolated  leptome-bundles 
do  not  anastomose  so  frequently  ;  the  outer  ones  more  often  coalesce 
with  the  peripheral,  or  the  two  inner  ones  into  one.  The  leptome 
communicates  directly  with  the  hadrome  through  breaks  in  the 
mechanical  tissue  in  the  MusaceaB,  CyclanthaceaB,  and  some*  other 
species.  Hadrome-bundles  completely  isolated  from  the  stem  to  the 
growing-point  of  the  root  occur  in  a  few  cases.  In  some  palms,  two 
kinds  of  such  bnndles  are  to  bo  distinguished,  one  lying  in  the 
mechanical  ring,  the  other  isolated  in  the  fundamental  parenchyma. 
Isolated  leptome-groups  also  occur  occasionally.  The  inner  paren- 
chymatous cylinder  is  completely  separated  from  the  hadrome  and 
leptome  in  the  root  of  many  palms  by  mechanical  cells. 

Mechanical  Ti88ue-8y8tem;§ — Herr  A.  Tschirch  proposes  to  apply 
the  general  term  Sclerenchy ma-cells  or  Sclereids  to  all  thick- waUed 
cells  which  are  not  Steroids  or  bast-cells ;  and  further  to  classify  the 
former  as  follows :— The  sclereids  in  barks    and  fruits  he  calls 

♦  Arch.  N^rL  Sci.  Exact  et  Nat.,  xx.  (1886)  pp.  427-48  (2  pis.), 
t  Bee  this  Jounial,  ante,  p.  271. 

X  Priugsheim's  Jahrb.  f.  Wise.  Bot.,  xvi.  (1885)  pp.  336-66  (1  |)1.). 
§  Ibid.,  pp.  803-35  (3  pis.). 
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Brachysolereids  or  Braoheids,  the  star-shaped  ophinre-cells  Astro- 
sclereids,  the  bone-shaped  sclereids  of  Hakea  Osteosclereids.  He  re- 
gards all  these  yarieties  as  specially  adapted  for  mechanical  support 
of  the  surrounding  tissues. 

The  osteosclereids,  which  have  often  broad  and  palmately 
branched  ends,  are  particularly  well  developed  in  the  leaves  of  Hdkea^ 
and  are  especially  adapted  to  prevent  the  contraction  of  the  leaves  from 
drying  up  in  hot  weather  ;  their  form  varies  considerably  in  different 
species.  They  occur  in  several  species  of  Hakea  ;  also  in  Protea^ 
Bhopala^  Sienocarpua,  Isopogon^  Besiio^  Kingia,  &o.  Of  the  same 
nature  are  possibly  the  *'  spicular  cells  "  of  Welwitschia, 

Bracheids  occur  especially  in  the  testa  of  seeds ;  offering  a  firm 
resistance  to  external  pressure  on  the  one  side  and  to  the  drying  up  of 
the  seed  on  the  other  side.  But  their  widest  distribution  is  in  the 
bark ;  and  their  function  is  well  seen  by  comparing  the  structure  of 
weeping  varieties  of  trees,  such  as  the  ash,  with  the  normal ;  in  the 
former  the  steroids  are  much  less  numerous,  and  the  bracheids  which 
ordinarily  accompany  them  almost  entirely  wanting.  The  same  is 
the  case  also  with  many  climbing  plants,  such  as  AmjpdopsU^  Hedera^ 
and  Celagtrus  scandena. 

Another  function  of  bracheids  is  to  promote  the  flexibility  of 
branches ;  this  is  the  purpose  of  the  sclerenchymatous  layer  of  the 
resin-canals  of  many  Conifene,  and  of  those  which  occur  so  abundantly 
in  the  bark  of  young  twigs,  where  they  commonly  take  the  form  of 
tangential  bands  of  bracheids  between  groups  of  steroids,  forming 
what  the  author  calls  a  '*  mixed  ring." 

Astrosclereids  occur  in  the  leaves  of  Camellia^  and  in  the  bark  of 
CameUiaj  Magnolia,  Abies  pectinataj  Ostrya,  <&c.,  branching  greatly  and 
often  dove-tailing  among  the  surrounding  parenchyma-cells. 

Cambium  of  the  Medullary  Bays.* — ^As  the  result  of  observations 
on  the  wood  of  a  number  of  trees,  Herr  A.  Wieler  has  determined 
that  the  cambium  of  the  medullary  rays  is  similar  in  its  character  to 
that  of  the  wood,  and  persists  also  during  the  period  of  repose  in 
growth ;  it  therefore  cannot  be  a  secondary  meristem. 

Dr.  G.  Haberlandt,f  however,  contests  this  statement  in  the 
case  of  Cytisus  Laburnum  and  a  number  of  other  trees  and  shrubs. 

Closing  of  the  Scar  after  the  Fall  of  the  Leaf,  t— Dr.  L.  Staby 
has  investigated  the  phenomena  connected  with  this  process  in  Dico- 
tyledons, Monocotyledons,  Gymnosperms,  and  Vascular  Cryptogams. 
Li  the  latter  class  no  proper  healing-tissue  is  formed.  In  the  three 
other  classes  the  process  is  the  same  in  its  general  features,  and 
provision  is  made  to  prevent  the  degeneration  of  the  cells  proceeding 
far  from  the  locality  of  the  wound,  by  the  cuticularization  of  the 
walls  of  the  adjoining  cells,  and  the  stopping  of  the  fibrovascular 
bundles  by  gum,  or  by  the  isolation  of  the  injured  tissue  by  the 

♦  Ber.  Deutech.  Bot.  Gesell.,  iv.  (1886)  pp.  73-7  (2  flg8.> 
t  Ifcid.,  pp.  144-50  (1  pL). 

X  Flora,  Ixix.  (1886)  pp.  113-24,  137-43,  155-60  (1  pi.).  Cf.  this  Jonrnal, 
ante,  p.  474. 
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formation  of  an  entirely  new  layer  of  tissue,  the  periderm.  The 
healing  of  the  wonnd  may  take  place  in  three  different  ways,  either 
(1)  hy  desiccation  of  the  wounded  sorfftce,  as  in  tree-ferns ;  or  (2)  by 
the  formation  of  cells  of  a  reticnlated-fibroos  character,  as  in  Qrcnide® ; 
or  (8)  by  the  formation  of  periderm. 

The  formation  of  periderm  is  by  far  the  most  common  process 
in  the  healing  of  woimds.  It  occurs  in  all  perennial  plants,  and  is 
one  of  the  most  widely  diffused  examples  of  secondary  growth  in  the 
vegetable  kingdom.  In  the  case  of  the  fall  of  leaves  the  layer  of 
periderm  formed  in  this  way  is  readily  recognized  by  its  brown 
colour. 

Assimilating  System  of  the  Stem.* — ^Herr  A.  Nilsson  classifies 
the  variations  in  the  assimilating  tissue  of  the  stem  under  three  types, 
viz. — (1)  The  assimilating  system  consists  only  of  assimilating  tissue ; 
i.  e.  this  latter  serves  as  well  both  for  conduction  and  abduction. 
(2^  The  system  consists  of  assimilating  tissue  and  abducting  tissue. 
(3)  It  consists  of  assimilating  tissue,  conducting  tissue,  and  aMucting 
tissue.  A  number  of  subordinate  classes  are  arranged  under  each  of 
these  types.  Light  is  an  important  feustor  in  determining  the  develop- 
ment of  Uie  assimilating  tissue,  the  palisade-cells  being  a^ost  entirely 
dependent  for  their  formation  on  a  strong  illumination. 

Comparatlye  Anatomy  of  the  Stem  of  Dicotyledons-t— M.  J. 
Htodl  has  compared  the  structure  of  the  stem  in  a  la^e  number  of 
families  of  Dicotyledons.  The  following  are  the  more  important 
"  results : — 

In  the  primary  cortex  of  Buxace»  there  are  found  isolated 
fibrovascular  bundles,  which  anastomose  at  the  nodes  with  those  of 
the  central  cylinder ;  and  the  same  is  the  case  in  the  Leguminossd 
(Yicieie),  where  they  are  in  connection  with  the  leaves.  The  primary 
cortex  of  certain  Melastomacea  incloses  fibrovascular  bundles  which 
appear  to  have  no  connection  with  the  leaves ;  all  the  plants  of  this 
family  have  also  medullary  bundles.  The  Menispermacesd  have,  at 
first,  the  typical  structure  of  the  stem  of  Dicotyledons ;  at  a  later 
period  fibrovascular  bundles  appear  in  the  primary  cortex  of  some 
species,  which  may  be  climbing  or  not.  The  same  is  the  case  in  the 
^hizandrese,  Lardazibales,  certain  Leraounos®,  and  Aristolochiaceie ; 
but  they  have  no  connection  with  the  habit  of  the  species.  They  are 
arranged  in  continuous  circles  round  the  central  primitive  cylinder. 

Departing  from  its  ordinary  functions,  the  pericycle  is  often 
the  seat  of  an  exceptional  development  of  vascular  bundles;  ex- 
amples occur  in  the  Calycanthacesd,  Ohenopodiacead,  Phytolaccacead, 
Nyctagineie,  and  AizoacesB. 

The  piUi  very  often  contains  abnormal  structures,  especially 
vascular  bundles.  In  the  Cucurbitacece  these  are  bioollateral,  all  the 
tissues  having  the  same  origin,  exclusively  primary ;  but  elsewhere, 
in  the  Solanaceaa,  Cestrinese,  NolanesB,  Apocynaceic,  AsclepiadetD, 

*  Natnrv.  Stodents'allBk.  Upsala,  March  30, 1886.  Bee  Bot  GentralbU  xzviL 
(1886)  p.  27. 

t  Ann.  Sci.  Nat  (Bot.),  ii.  (1885)  pp.  203-314  (6  pig.). 
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Myrtaceas,  (Enotheread,  Conyolvulacead,  and  certain  lignlifloral  Com- 
posito,  the  internal  liber  has  neither  the  same  structure  nor  the  same 
origin  as  that  of  the  normal  bandies. 

With  regard  to  the  connection  between  the  anatomical  strnotore 
of  the  stem  and  the  mode  of  life  of  the  plant,  M.  H^rail  concludes 
that  the  unity  in  the  plan  of  structure  of  the  stem  persists  through 
all  the  modifications  or  variations  to  which  that  organ  is  subject. 
The  anomalies  of  structure  are  independent  of  the  life  of  the  plant ; 
the  causes  of  these  anomalies  cannot  yet  be  determined. 

In  respect  of  variations  in  the  histological  structure  of  the  various 
elements  which  compose  the  tissues : — the  composition  of  the  wood  is 
independent  of  the  mode  of  life,  but,  as  a  general  rule,  the  diameter 
of  the  vessels  is  larger  in  twining  or  climbing  plants  than  in  those  of 
ordinary  habit.  The  greater  or  less  development  of  the  ligneous 
parenchyma  and  of  the  medullary  rays  is  in  no  way  dependent  on  the 
mode  of  life  of  the  plant.  The  tegumentary  apparatus  is  that  which 
is  least  affected  by  the  conditions  of  vegetation;  its  structure  is 
generally  uniform  throughout  a  family,  not  varying  according  to 
whether  the  plant  is  climbing  or  erect 

Value  of  the  Structure  of  the  Wood  of  Dicotyledons  for  Classi- 
floation.* — Herr  H.  Solereder  has  examined  the  structure  of  the  wood 
in  138  orders  of  Dicotyledons,  for  the  purpose  of  obtaining  an  answer 
to  the  question  whether,  in  general,  characteristic  features  are  constant 
in  the  structure  of  the  wood  for  larger  or  smaller  circles  of  affinity. 
He  answers  the  question  in  the  affirmative  for  families,  tribes,  genera, 
and  even  species.  The  characters  relied  on  are  the  distribution  of 
the  various  lignified  elements  in  the  different  parts  of  the  stem,  and 
the  nature  of  Sie  thickenings  of  the  walls  of  the  vessels  themselves ; 
but  only  woody  plants  were  examined  in  the  various  orders. 

Tubercles  on  the  Boots  of  Papilionacese.! — Herr  F.  Schindler 
has  reinvestigated  the  structure  of  the  tubercles  on  the  roots  of  Tri- 
folium  pratense,  Vicia  villosay  Anthyllis  Vulneraria,  Omithopu8  aativus, 
and  Phaseolus  vulgaris,  and  reasserts  his  former  interpretation  |  that 
they  are  normal  organs,  localities  for  the  fresh  formation  of  albu- 
minoids to  be  consumed  in  other  parts  of  the  plant. 

Causes  of  the  various  kinds  of  JE8tivation.§ — Herr  E.  Schu- 
mann classifies  the  various  kinds  of  torsion  which  occur  in  the  deve- 
lopment of  petals  under  two  heads,  constant  and  inconstant.  In  con- 
stant torsions  all  the  different  members  of  a  whorl  have  similar 
positions,  or  the  corresponding  members  originate  in  the  same  way. 
They  may  be  either  isotropoua  or  anisotropous.  To  the  latter  kind 
belong  the  quincuncial  and  decussate  imbrications;  to  the  former, 
when  all  the  membera  have  similar  positions,  the  valvate  and  the  con- 

♦  Solereder,  H.,  'Ueb.  d.  systematiBchen  Werth  der  Holzstmctnr  bei  d. 
Dikotyledonen,'  264  pp.,  Munchen,  1885.    See  Bot.  Ztg.,  xliv.  (1886)  p.  506. 

t  Henneberfi^'s  Journ.  f.  Landwirthsch.,  xxxiii.  pp.  325-36.  See  Bot. 
Centralbl.,  xxvii.  (1886)  p.  108. 

I  See  this  Joomal,  iv.  (1884)  p.  588. 

§  Ber.  Deutsch.  Bot  Gesell.,  iv.  (1886)  pp.  53-^  (7  figs.). 
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torted,  the  latter  caused  by  rhythmical  increases  and  decreases  in  the 
energy  of  growth  of  aliquot  portions  of  the  receptacle.  The  imbricate 
SBstivation  is  quite  distinct  in  its  origin  from  the  contorted,  and  yaries 
greatly  in  its  mode  of  development. 

Formation  of  Buds  in  Phanerogams.* — Prof.  A.  Faraintzin 
contests  the  yiew  hitherto  held  that  so-called  <* axillary  shoots"  in 
flowering  plants  may  spring  either  from  the  intemode  above  the 
subtending  leaf  or  from  the  base  of  the  leaf  itself.  Among  Mono- 
cotyledons he  has  examined  the  *' axillary  buds"  in  seedlings  of 
maize  and  in  stems  of  Trddescantia  zehrina;  and  among  Dicotyledons 
in  Ephedra,  Casuarina,  Syringay  PopfduSy  and  Aucvha,  In  all  these 
cases  he  found  the  "  axillary "  buds  to  spring  from  the  internode 
above  the  subtending  leaf.  They  are  usually  more  or  less  oblique,  but 
sometimes  horizontal,  with  the  growing  point  towards  the  supporting 
leaf,  and  the  base  facing  the  axis  of  the  stem ;  and  corresponding  in 
all  respects  to  the  position  of  the  buds  in  Mosses  and  EquisetacesB. 
The  formation  of  new  tissue  takes  place  much  earlier  in  the  subtend- 
ing leaf  than  in  the  intemode  and  bud  above  it.  If  these  observations 
represent  a  general  law,  there  are  not  in  flowering  plants  any  axillary 
buds  in  the  correct  sense  of  the  term. 

Anatomy  and  Physiology  of  Stinging  Halrs-t— Br.  O.  Haber- 
landt  has  examined  the  structure  of  the  stinging  hairs  in  a  number  of 
plants.  The  main  features  show  a  great  uniformity  in  the  multi- 
cellular base  surmounted  by  the  very  large  secreting  cell.  Below 
the  silicified  apex  of  the  latter  the  cell-wall  is  always  very  thin.  In 
Looia  papaverifolia  the  brittleness  is  occasioned  by  the  deposition, 
not  of  silica  but  of  calcium  carbonate,  and  in  Jairopha  slimulans  by 
lignification.  In  other  cases  the  lignified  apex  is  partially  or  entirely 
wanting. 

The  substance  which  gives  the  stinging  properties  to  the  fluid 
of  the  glands  of  the  common  stinging  nettle  is  not,  as  has  been 
generally  supposed,  formic  acid,  which  could  not  produce  the  efiect 
in  such  small  quantities.  Dr.  Haberlandt  also  states  that  the  irrita- 
tion must  be  produced  by  a  fixed  substance,  since  the  dried  contents 
of  the  gland  will  cause  the  ordinary  effect  of  a  nettle  sting  if  intro- 
duced beneath  the  skin.  He  finds  always  in  the  fluid  a  substance 
which  exhibits  all  the  properties  of  an  albuminoid.  The  substance 
which  produces  the  inflammation  is  probably  a  compound  of  the 
nature  of  an  unformed  ferment. 

Tendrils  of  Cnoiirbitace8e.|— Dr.  0.  Mtiller  has  examined  the 
structure  and  the  causes  of  twining  in  38  species  of  Cucurbitace®, 
and  divides  them  into  four  classes,  according  to  the  degree  of  com- 
plexity of  the  tendrils.  Where  the  tendrils  are  compound,  he  regards 
the  basal  portion  as  in  all  cases  morphologically  a  stem,  the  branches 

♦  M^.  Biol.  Bull.  Acad.  Imp.  Sd.  St.  P^terabourg,  xii  (1886).  See  Bot. 
CentralbL.  xxvii.  (1886)  p.  95. 

t  SB.  K.  Akad.  Wiss.  Wien,  xdii.  (1886)  pp.  123-45  (2  pis.).  See  Bot 
Centralbl.,  xxvii.  (1886)  p.  7. 

X  Cohn'8  Beitr.  zur  Biol.  d.  Pflanien,  iv.  (1886)  pp.  97-144  (3  pis.  and  2  figs.). 
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AS  metamorphosed  leaf-rachis.  This  is  well  shown  in  transitional 
forms  between  tendril  and  leaf  in  Cucurhita  Pepo. 

In  Cydanihera  pedcUa  the  seDsitiveness  is  fSeir  more  intense  than 
in  any  species  that  has  hitherto  been  described.  The  oircumnntation 
is  completed  in  from  39  to  75  minntes,  the  average  being  54.  Oorva- 
ture  beg^s  to  take  place  after  contact  with  the  under  side  with  a 
solid  body  for  nine  or  even  for  five  seconds ;  and  15  minutes  suffices 
for  the  tendril  again  to  become  straight  after  the  irritation  has 
ceased.  The  temperature  and  degree  of  moisture  of  the  air  do  not 
appear  sensibly  to  affect  the  sensitiveness.  Spiral  coiling  begins  in 
5  and  is  completed  in  from  8  to  10  hours,  while  the  portion  which 
embraces  the  support  increases  two  to  three  times  in  diameter,  and 
becomes  hard  and  brittle. 

Tendrils  which  become  attached  to  the  support  by  a  mucilag^ous 
excretion  occur  not  only  in  several  species  of  TrichosaniheSy  but  also 
in  Sicyos  angidalua.  In  all  the  species  examined  the  tendril  becomes 
thicker  where  in  contact,  but  only  on  the  under  side.  Statements  of 
the  contraction  of  the  concave  side  rest  on  inaccurate  measurements. 

Dr.  Miiller  dissents  from  the  ordinary  explanation  of  the  curva- 
ture of  tendrils,  that  it  results  from  unequal  growth  of  the  two  sur^ 
faces.  It  depends  rather  on  their  anatomical  structure.  Wherever 
this  is  central  the  tendrils  exhibit  no  power  of  curvature,  but  only 
where  the  structure  is  bilateral.  All  the  constituents  which  readily 
undergo  change  are  collected  on  the  convex,  the  firmer  ones  on  the 
concave  side.  As  long  as  tendrils  are  strongly  sensitive  the  scleren- 
chyma  does  not  become  lignified;  this  finally  takes  place  in  the 
whole  of  the  parenchyma  of  the  clinging  portion. 

In  a  further  note  on  this  subject  *  M.  F.  Duchartre  maintains,  in 
opposition  to  the  statements  of  Darwin,  that  even  when  it  has  not 
caught  hold  of  any  support,  a  tendril  may  coil  in  two,  three,  or  even 
four  successive  spirals  in  opposite  directions.  He  further  states  that 
in  Cucurhita  Pepo  the  formation  of  the  spiral  results  directly  from  an 
important  modification  of  structure  which  causes  the  disappearance,  in 
the  half  of  the  organ  which  becomes  external,  of  the  fibre  vascular 
bundles;  the  large-celled  medullary  parenchyma  attaining,  at  the 
same  time,  special  development  in  that  portion.  This  change  in  the 
disposition  of  the  vascular  bundles  Duchartre  believes  to  be  a  general 
phenomenon  in  the  Cucurbitacece ;  he  finds  it  also  in  Echinocyslis  lobata 
and  Cydanihera  pednta.  The  latter  species  is  distinguished  by  the 
remarkable  projection  of  the  two  horns  of  the  orescent,  which  forms  a 
section  of  the  tendril  in  its  twining  portion. 

Chang^es  in  the  Perianth  during  the  Development  of  the  Fmit.t 
— ^Hcrr  0.  Reiche  has  examined  the  mode  in  which  the  perianth  is 
thrown  off  after  withering  in  plants  belonging  to  45  natural  orders. 
It  may  take  place  in  three  different  ways,  viz. — (1)  By  the  formation 
of  a  small-celled  separating  zone,  usually  coinciding  with  the  place  of 
insertion  of  the  perianth  ;  in  the  NyctaginesB  a  portion  of  the  perianth 

•  Bull.  Soc.  Bot.  France,  xxxiii.  (1886)  pp.  157-69.  Cf.  this  Journal,  anUy 
p.  823. 

t  Pringsheim'a  Jahrb.  f.  Wiaa.  Bot.,  xvi.  (1885)  pp.  638-87  (2  pit.). 
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remains  still  attached  to  the  receptacle,  and  nndergoes  farther 
development.  (2)  The  perianth  simply  withers  and  decays  under 
the  inflnence  of  tne  atmosphere.  (8)  The  separation  is  effected  by 
the  growth  of  the  oyary ;  Uie  base  of  the  perianth  usually  remains  in 
this  case  as  a  membraneous  fringe.  When  a  perianth  whorl  persists 
until  the  fruit  is  ripe,  as  is  o^n  the  case  with  the  calyx,  it  may 
assume  some  of  the  functions  of  the  wall  of  the  oyary. 

/3.  Physiology.* 

Embryogeny  oftheSantalacesB.t — M.  L.  Guignard  describes  in 
detail  the  structure  of  the  embryo-sac  and  embryo  of  Thesium,  The 
original  nucleus  of  the  embryo-sac  divides  into  two,  and  each  of  these 
again  into  two,  but  not  always  simultaneously.  The  antipodals  do 
not  develope  into  cells  at  the  bottom  of  the  sac  ;  their  nuclei  disappear 
very  early.  M.  Ouignard  was  able  to  follow  the  coalescence  of  the 
two  polar  nuclei,  giving  rise  to  the  secondary  nucleus  of  the  embryo- 
sac.  At  the  summit  of  the  sac  the  two  synergidaa  with  very  small 
nuclei  are  readily  distinguished  from  the  oosphere,  which  is  inserted 
laterally,  and  usually  on  the  inner  side  nearest  the  placenta.  The 
oosphere  has  also  a  more  obvious  membrane  and  a  larger  nucleus. 

In  Osyria  the  placenta  produces,  as  in  Thenum^  three  ovular 
papillsB.  The  embryo-sac  originates  from  a  sub-epidermal  cell,  which 
divides  into  two.  The  lower  of  these  divides  into  three,  and  it  is  the 
lowermost  of  these  cells  which  forms  the  embryo-sac.  The  embryo- 
sac  in  each  of  the  three  nucelli  is  impregnated,  but  an  embryo  de- 
▼elopes  in  only  one  of  them.  The  embryo  of  Oayris,  like  that  of 
Thesiuw,  is  without  suspensor,  resembling  that  of  some  Leguminos». 
Neither  the  ovule  nor  seed  has  any  proper  integument ;  in  tiie  seed  it 
is  replaced  by  the  wall  of  the  ovary. 

In  Santalum  M.  Guignard  confirms  the  more  recent  statement  of 
Strasburger  %  that  there  is,  as  in  other  plants,  only  a  single  oosphere, 
which  descends,  as  usual,  lower  than  the  synergidsd.  One  of  these, 
inclosed  in  a  cellulose  membrane,  persists  by  the  side  of  the  oosphere, 
and  was  at  one  time  mistaken  by  Btrasburger  for  a  second  oosphere. 

The  structure  of  the  reproductive  apparatus  of  Santalacesd  is, 
therefore,  of  a  higher  grade  than  that  of  LoranthacesD,  and  approaches 
more  nearly  the  ordinary  structure  of  Angiosperms.  The  antipodals 
do  not  disappear  so  soon  in  Osyris  as  in  TheHum,  In  Santalum  they 
remain  up  to  the  moment  of  impregnation.  After  impregnation  the 
oosphere  does  not  at  once  undergo  division,  but  accumulates,  in  the 
first  place,  a  supply  of  starch. 

Position  of  the  Nectaries  in  relation  to  Fertilization«§*-Herr  K 
F.  Jordan  describes  the  structure  and  position  of  the  nectaries  in  a 

*  This  subdivision  oontains  (1)  Reproduction  (induding  the  formation  of 
the  Embryo  and  aooompanying  prooeases);  (2)  Glermination ;  (3)  Nutrition; 
(4)  Growth ;  (5)  Respiration ;  (6)  Movement ;  and  (7)  Chcmi(Md  processes  (in- 
clnding  Fermentation). 

t  Ann.  Sci.  Nat  (Bot.),  ii.  (1885)  pp.  181-202  (3  pis.). 

X  See  this  Journal,  v.  (1885)  p.  830. 

§  Flora,  hcix.  (1886)  pp.  195-210,  211-25,  243-52,  259-74  (2  pis.). 
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large  number  of  flowers  belonging  to  many  different  orders  of  Ezogens 
and  Endogens.  He  finds  that  it  always  has  reference  to  the  mode  of 
fertilization,  and  especially  to  the  position  of  the  stamens.  As  a  rule, 
terminal  flowers,  or  those  on  long  stalks,  are  regular,  or  at  least,  not 
zygomorphic,  and  have  the  nectaries  arranged  in  a  regular  whorl  in 
the  centre.  Lateral  flowers  are  generally  irregular  and  zygomorphic, 
and  the  nectaries  are  either  exclusiyely  or  chiefly  on  that  side  of  the 
flower  on  which  the  insect  seats  itseLT.  Special  contrivances  are  de- 
scribed for  bringing  the  anthers  near  to  the  nectary  at  the  time  that 
they  are  discharging  their  pollen.  Sometimes  they  change  their 
mode  of  dehiscence  in  course  of  development  from  introrse  to 
extrorse  by  a  torsion  of  the  filament 

Functions  of  ChlorophylL*— M.  C.  Timiriazeff  gives  a  review  of 
the  present  state  of  our  knowledge  on  this  subject  He  first  of  all 
points  out  the  source  of  error  in  the  observations  of  Draper,  Ffeffer, 
MUller,  and  especially  of  Beinke,  from  the  use  of  too  wide  a  slit,  which 
causes  impurity  of  the  spectrum.  If  a  sufficiently  narrow  slit  is  used, 
it  is  demonstrable  that  the  maximum  of  decomposition  occurs  in  the 
red  rays,  and  not  in  the  yeUow,  as  was  formerly  maintained.  By  the 
use  of  the  spectrogram  method,  it  can  be  shown  that  chlorophyll 
is  a  compound  of  two  immediate  principles,  the  green  chlorophylline, 
and  the  yellow  xanthophyU.  M.  Timiriazeff  further  explains  the 
micro-eudiometric  method  by  which  so  small  a  quantify  as  0*0001 
c.cm.  of  gas  can  be  easily  measured.  The  chief  faction  of  chloro- 
phyll, or  rather  chlorophylliner-for  the  xanthophyll  takes  no  part 
in  it — ^in  the  decomposition  of  carbonic  acid,  may  be  stated  to  be  to 
absorb  the  rays  which  possess  the  greatest  energy — being  transparent 
for  these  energetic  rays — and  to  transmit  this  energy  to  the  molecules 
of  the  carbonic  acid  which  would  not  of  themselves  undergo  decom- 
position. 

Apical  nrowth  of  07mnoiroerm8.t — ^In  opposition  to  the  views  of 
Groom  and  Schwendener,  Herr  H.  Dingier  maintains  the  general 
agreement  of  the  mode  of  growth  of  Gymnosperms  with  that  of 
Angiosperms,  from  a  single  apical  oelL  Li  a  number  of  cases  a  well- 
marked  tetnJiedral  apical  cell  with  two  or  three  segments  can  be 
readily  recognized;  in  others  various  arrangements  of  cells  are 
exposed  by  a  superficial  section,  the  explanation  of  which  is  not  clear, 
but  he  thinks  that  these  cases  can  also  be  referred  back  to  a  single 
apical  celL 

Besting-periods  of  Plant84 — Herr  H.  MuUer-Thurgau  discusses 
this  subject  at  length,  and  maintains  that  the  winter  period  of  rest  of 
many  plants  is  not  dependent  on  external  conditions  such  as  tempera- 
ture or  moisture,  but  on  internal  changes,  and  especially  on  such  as 

*  Ann.  SoL  Nat  (Bot),  ii.  (1885)  pp.  99-125  (6  figs.).  Of.  this  Jonmal,  ante, 
p.  281. 

t  Ber.  DeutBch.  Bot  GeaelL,  W.  (1886)  pp.  18-36  (1  pi.).  Of.  this  Journal, 
iv.  (1884)  p.  408,  v.  (1885)  p.  487,  ante,  p.  470. 

X  Landwirths.  Jahrb.,  1885,  pp.  851-907.  See  Bot.  Centralbl.,  xxtu.  (1886) 
p.  90. 
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enable  the  staroh-containing  cells  to  transform  their  starch  into  sugar, 
which  is  thei)  carried  to  &e  part  where  growth  recommences,  and 
the  period  of  rest  is  thns  closed.  This  is  trne  of  such  stmctores  as 
potatoes,  and  of  the  leaf-buds  of  deciduous  trees. 

Besistanoe  of  Plants  to  Drying.*— Herr  G.  Schroder  has  investi- 
gated the  extent  to  which  plants  belonging  to  various  divisions  of  the 
vegetable  kingdom  will  retain  their  vitality  under  prolonged  desicca- 
tion. Among  flowering  plants  succulent  plants  or  parts  of  plants 
possess  this  property  to  Uie  greatest  degree.  Many  seeds  also  retain 
their  power  of  germination  after  being  kept  perfectly  dry  for  months, 
or  even  for  many  years.  Many  mosses  and  some  alg®  show  a 
remarkable  power  of  retaining  their  vitality  under  complete  dryness ; 
as  also  do  ihe  spores  of  fungi  and  some  Schizomycetes,  while  the 
hyphffi  of  fungi  perish  rapidly  when  deprived  of  water. 

Bespiration  of  Plant8.f — MM.  G.  Bonnier  and  L.  Mangin  describe 
more  at  length  the  experiments  on  which  they  found  the  conclusions 
already  reported  of  the  variation  of  the  amount  of  respiration  at 
different  periods  in  the  life  of  the  plant. 

Circulation  of  the  Sap.{— Prof.  E.  Godlewski  criticizes  the  almost 
wholly  physical  explanations  which  have  been  hitherto  given  of  the 
movement  of  the  sap.  Bohm,  and  especially  R.  and  Th.  Hartig,  have 
shown  that  the  sap  ascends,  not  by  the  peripheral,  but  by  the  central 
portion  of  the  wood.  B5hm  and  Hartig  have  further  demonstrated 
(1)  that  the  pressure  within  the  fibres  and  vessels  is  less  than  one 
atmosphere,  and  (2)  that  in  the  same  tree,  the  pressure  is  always  less 
above  than  below,  and  have  tried  to  explain  the  upward  movement  by 
reference  to  this  difference  of  pressure  and  to  capillarity.  In  criti- 
cizing this  theory,  Grodlewski  maintains  that  it  will  in  no  way  account 
for  the  ascent  of  the  sap  to  the  heights  attained  in  most  trees.  He 
finds  an  explanation  in  the  properties  of  the  protoplasm  of  the  living 
cells.  The  cells  of  the  medullary  rays  and  of  the  wood-parenchyma 
pass  on  the  sap,  step  by  step,  to  the  mesophyll  of  the  leaves.  Many 
botanists  have  allowed  that  the  phenomena  of  root-pressure  are  not 
confined  to  the  root ;  the  author  maintains  that  the  phenomena  are 
precisely  similar  in  the  central  cylinder  of  the  stem.  In  explanation 
of  the  entrance  and  exit  of  the  sap,  Sachs  had  emphasized  that  the 
layer  of  protoplasm  round  the  inteiml  walls  of  the  cells  had  not  the 
same  structure  on  all  sides  :  where  the  cell  touches  other  cells,  the 
layer  of  protoplasm  is  readily  permeable  by  water  passing  in  by 
osmosis,  but  presents  great  resistance  to  the  passage  of  water  under 
pressure ;  but  where  the  cell  is  in  contact  with  a  vessel  or  fibre,  its 
protoplasmic  membrane  readily  allows  water  to  pass  through  it  under 
the  influence  of  pressure.  Sachs  thinks  that  this  difference  in  the 
structure  and  properties  of  the  protoplasmic  layer  enables  the  cell  to 

*  Arbeit  Bot.  Inst.  Tubingen,  ii  (1886)  51  pp.  See  Naturforecher,  xix. 
(1886;  p.  898. 

t  AnD.  Sci.  Nat  (Bot.),  ii  (1885)  pp.  815-80.    Of.  this  Journal,  ante,  p.  651. 

X  Aioh.  Slav,  de  Biol.,  i.  (1886)  pp.  9-22.  Of.  this  Journal,  anUy  pp.  283,  477, 
653. 
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take  in  sap  at  one  side  and  let  it  flow  out  at  the  other,  solely  in  virtne 
of  its  intracellular  tnrgesoence.  Gk>dlewski  critioizes  Sachs's  con- 
clusion and  illustrative  experiments,  and  finds  himself  forced  to 
conclude  that  the  osmotic  turgescence  is  not  enough,  and  to  admit  a 
special,  yery  pronounced  action  of  the  living  protoplasm. 

If  a  parenchymatous  cell  has  sucked  in  osmotically  a  certain 
quantity  of  water,  the  elimination  of  this  water  without  the  suhstances 
in  solution  may  occur  in  two  ways,  either  (1)  by  increase  of  pressure 
from  the  walls  on  the  cell-sap,  or  (2)  by  a  diminution  of  the  attraction 
between  the  water  and  the  cell-contents.  (1)  Qodlewski  supposes 
that  when  the  turgescence  of  a  cell  has  attained  a  certain  degree,  the 
layer  of  protoplasm  lining  the  walls  has  become  more  permeable  to 
water  at  the  place  where  it  is  in  contact  with  fibre  or  vessel ;  and 
that,  at  the  same  time,  the  whole  protoplasm  contracts  in  consequence 
of  (unknown)  forces  liberated  in  respiration.  (2)  Different  sub- 
stances attract  water  in  very  dififerent  degrees.  If  cane  sugar  in  the 
cell  be  inverted,  the  cell's  attraction  for  water  doubles,  and  vice  versd. 
But  such  transformations  really  occur ;  and  it  is  in  this  action  of  the 
living  protoplasm  that  the  author  finds  the  source  of  force  sufficient 
to  cause  the  water  to  mount  up  the  fibres  and  vessels.  He  proceeds 
to  apply  his  theory  concretely  to  the  stem  of  Conifene. 

The  hypotheses  on  which  Godlewski's  theory  rest49  are  (1)  that 
periodic  changes  in  the  disposition  of  the  molecules  of  the  protoplasm 
may  make  the  latter  more  permeable  to  water  at  a  certain  time,  and 
at  a  definite  place  ;  (2)  that  periodic  changes  occur  in  the  turgescence 
of  the  cell,  excited  by  perioidic  contractions  of  the  protoplasm,  or 
periodic  changes  in  the  chemical  composition  of  the  cell-contents. 

Movement  of  Water  in  Wood.* — Herr  M.  Scheit  propounds  the 
theory  that,  in  addition  to  the  ordinary  movement  of  water  in  wood, 
there  is  also  a  movement  of  water  in  the  gaseous  form,  a  movement 
of  distillation.  The  former  he  regards  as  being  occasioned  exclusively 
by  root-pressura  The  distillation  movement  begins  as  soon  as  the 
cavities  of  the  cells  and  vessels  are  no  longer  completely  filled  with 
water ;  and  it  can  only  take  place  when  the  temperature  of  the  plant 
decreases  upwards,  which  may  result  from  the  low  conducting  powers 
of  the  wood  and  soil  connected  with  the  loss  of  heat  occasioned  by 
transpiration.  The  vessels  are  the  chief  channels  of  the  distillation- 
movement,  while  the  tracheids  serve  especially  for  the  condensation  of 
the  aqueous  vapour. 

Transpiration-streain  in  out  branohes.f — Prof.  F.  Darwin  and 
Mr.  B.  W.  Phillips  have  repeated  Dufour's  experiments  on  the  efifect 
on  transpiration  of  two  opposite  incisions  in  a  branch.  They  find  a 
general  difference  in  the  results  between  Angiosperms  and  Gymno- 
sperms,  the  former  represented  by  Helianthus,  the  latter  by  Taxw, 
In  the  former  case  transpiration  is  reduced  to  a  minimum ;  in  the 

♦  Jemiisch.   Zeitschr.   f.  Naturwisa.,   xix.   (1885)  pp.  678-734.    8eo  Bot 
Oentralbl.,  xxvi.  (1886)  p.  294.    Of-  this  Journal,  v.  (1885)  p.  679;  anie,  p.  283. 
t  Proc.  Cambridge  PhU.  8oc.,  v.  (1886)  pp.  330-67  (1  pL). 
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latter  case  it  is  not  affected  to  any  considerable  extent  by  the  opposite 
incisions.  Tbese  facts  are  regarded  by  the  anthers  as  opposed  to  the 
imbibition  theory ;  and  as  explicable  only  on  the  hypotbesiB  that  the 
moyement  takes  place  in  the  cell-cavity.  In  the  Oonifersd  the  water 
can  still  moye  from  tracheid  to  tradieid  notwithstanding  the  incisions ; 
while  in  Angiosperms,  all  the  yessels  being  cut,  the  conduction  is 
rendered  difficult 

Fhytoohemical  Studies.* — Herren  H.  Brunner  and  E.  Chuard 
record  the  following  results  of  experiments  on  the  chemical  constitu- 
tion of  living  plants.  Glycoxylic  acid  occurs  in  very  young  grapes, 
together  wim  succinic  acid,  also  in  unripe  apples,  plums,  currants, 
gooseberries,  and  in  rhubarb.  The  petiole  of  the  rhubarb  leaf  also 
contains  succinic,  malic,  and  oxalic  acids,  together  with  potassium 
nitrate.  The  authors  have  also  detected  in  the  sap  of  plants  an  acid 
termed  by  them  gluco-succinic ;  and  either  this  acid  or  its  nearly 
related  glucoside  is  stated  to  be  present  also  in  the  gooseberry,  cur- 
rant, and  banana. 

Action  of  Chlorophyll  separated  from  re8piration.t— MM.  O. 
Bonnier  and  L.  Mangin  have  attempted  to  estimate  the  amount  of 
gases  exchanged  in  the  living  plant  by  the  action  of  chlorophyll 
alone  compared  with  that  due,  during  the  same  period,  to  respiration. 
It  is  difficult  to  arrive  at  any  definite  conclusions ;  but  it  may  be 
stated,  as  a  general  result,  that,  while  the  volume  of  oxygen  disengaged 
corresponds  nearly  to  that  of  carbonic  acid  absorbed,  the  results  are 
not  uniform  when  the  two  functions  are  separated ;  the  amount  of 
oxygen  absorbed  often  exceeds  that  of  carbonic  acid  disengaged  in 
respiration  alone;  while  the  oxygen  disengaged  often  exceeds  the 
carbonic  acid  absorbed  in  the  action  of  chlorophyll  by  itself.  These 
two  processes,  in  fact,^8eem  in  a  certain  sense  to  compensate  one 
another. 

Influence  of  Ether  and  Chloroform  on  Plants.^-— By  experiments 
on  Salix  viminalisj  the  pea,  hemp,  and  Saceharomycea  cerevisisB^  Herr  F. 
Elfving  finds  that  small  doses  of  either  of  these  anesthetics  in  certain 
cases  favour  respiration,  viz.  up  to  5  per  cent,  for  chloroform  and 
15  per  cent,  for  ether ;  above  these  proportions  they  act  injuriously. 
As  little  as  2  per  cent,  of  chloroform  has  a  perceptible  effect  in 
retarding  the  germination  of  hemp-seeds.  In  the  case  of  Saccharo- 
mycea  cerevisiee,  from  1  to  8  per  cent,  of  ether  has  no  sensible  effect  on 
respiration.  The  intensity  of  alcoholic  fermentation  is  affected  by 
even  so  small  a  proportion  as  1  per  cent.  The  growth  of  Phycomyces 
niteru  is  not  aff&cted  by  ether  in  the  proportion  of  1  per  cent. ;  4  per 
cent,  retards,  and  5  per  cent  altogether  stops  it.  The  sensibility  to 
light  of  germinating  spores  of  Chlamydomonas  pulvisadus  is  increased 

*  Ber.  Dentsoh.  Chem.  Gesell.,  1886,  pp.  59j^22.  See  Bot  Ztg.,  xliv. 
(1886)  p.  426. 

t  Ann.  Soi.  Nat.  (Bot),  iii.  (1886)  pp.  5-44. 

X  Ofvew.  af  Finska  Vetensk.-Soo.  Forbandl.,  xxviii.  (1886).  See  Bull.  Soo, 
Bot,  France,  xxxiii.  (1886)  Re?.  Bibl.,  p.  64. 
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by  ether  in  certain  doses.  In  anesthetized  tissues  the  chlorophyll- 
bodies  do  not  take  np  their  nocturnal  position,  but  remain  wherever 
they  happen  to  be  at  the  moment  of  anesthesis. 

Chemistry  of  the  ripening  of  Seeds.* — ^M.  A.  Mtintz  has  ex- 
amined the  structure  of  starchy  and  oily  seeds  at  different  periods  of 
ripening. 

As  an  example  of  starchy  seeds  he  took  in  the  first  place  rye.  It 
was  found  to  contain  at  all  periods  of  ripening  a  carbohydrate  with 
no  rotatory  power,  and  without  action  on  the  copper  reagent,  but 
which  is  transformed  as  readily  as  cane-sugar  into  a  levogyrose 
glucose  which  reduces  Fehling's  solution.  These  properties  corre« 
spend  to  those  of  synantbrose  or  leyuHne,  hitherto  known  only  in  the 
roots  of  Compositfe.  As  the  grain  ripens,  this  synantbrose  is  gradually 
converted  into  starch,  apparently  directly,  without  going  through  any 
intermediate  stages. 

In  grains  of  wheat  as  large  a  quantity  of  synantbrose  was  found  as 
in  rye ;  the  same  substance  was  found  also  in  grains  of  barley  and 
oat,  but  not  in  maize.  The  grains  of  the  true  cereals  contain  also,  in 
addition  to  the  synantbrose,  a  strongly  inverting  fennent ;  in  the 
cases  of  wheat,  oat,  and  barley,  the  synantbrose  has  been  entirely 
converted  into  starch  in  the  ripe  seed.  The  synantbrose  was  found 
also  in  the  stem  and  leaves. 

For  oily  seeds,  colza  was  taken  as  an  example,  the  carbohydrates 
were  found  to  be  starch,  a  gum  soluble  in  water  and  precipitated  by 
alcohol,  cane-sugar,  and  inverting  sugar.  The  oil  is  formed  very 
rapidly  during  ripening,  at  the  expense  of  the  starch  and  glucose ;  but 
in  the  very  last  period  it  again  suffers  some  diminution,  apparently 
the  result  of  respiration,  since  the  total  weight  of  the  seed  is  also 
somewhat  reduced. 

What  is  Diastase  f  f — ^Herr  J.  Fankhauser  has  investigated  the 
chemical  processes  which  go  on  in  germinating  potatoes  and  barley, 
and  finds  that  the  conversion  of  starch  into  sugar  is  not  effected  by 
microbes,  but  by  a  substance  of  a  perfectly  definite  composition, 
identical  with  formic  acid.  In  a  control  experiment  he  demonstrated 
that  formic  acid  possesses  the  property  of  converting  starch  into  sugar. 

Action  of  Diastase  and  Invertin.  ^ — Herr  R  Miiller-Thurgau 
alludes  to  several  points  in  the  influence  of  these  substances  on  the 
vital  processes  of  plants.  Their  action  in  relation  to  temperature 
differs  from  most  physiological  processes  in  being  not  inconsiderable 
even  at  0^  C.  The  relative  activity  of  diastase  at  the  temperatures  0^, 
10°,  20°,  80°,  and  40°  is  represented  by  the  numbers  7,  20,  88,  60, 
98  ;  that  of  invertin  by  9, 19,  86,  68,  98.  Diastase  acts  on  starch  in 
the  living  cells  also  under  a  high  pressure,  amounting  to  several  atmo- 
spheres, when  the  cell-sap  is  probably  saturated  with  CO}.  Even  at 
ordinary  temperatures,  GOt  has  the  property  of  increasing  nearly 

.     •  Ann.  ScL  Nat  (Boi),  iii  (1886)  pp.  45-74. 

t  Dcr  Bund,  xxxviL  (1886).    See  Bot.  Centralbl.,  xxvi  (1886)  p.  323. 

X  LandwirthBch.  Jahrb.,  1885,  pp.  795-822.  Sec  Bot.  CentralbL,  xxvii. 
(1886)  p.  143. 
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threefold  the  activity  of  diastase.  The  presence  of  cane-sugar  in  the 
sap  has  but  little  efifect  on  the  action  of  invertin,  whi]e,  if  any 
considerable  amount  of  invert-sugar  is  already  present,  it  is  consider* 
ably  retarded. 

Yines's  Vegetable  Physiology.* — We  have  here  for  the  first  time 
an  original  handbook  of  Vegetable  Physiology  in  the  English 
language,  brought  down  fairly  to  the  present  state  of  our  knowledge. 
Dr.  Vines  has  enlarged  the  notes  of  his  own  lectures  at  Cambridge, 
and  treats  the  various  divisions  of  the  subject  in  the  following 
sequence : — Structure  and  Properties  of  the  Plant-cell  (2  lectures^ 
Absorption  (2),  Movement  of  Water  in  Plants  (1),  Transpiration  (1), 
Food  of  Plants  (1),  Metabolism  (5),  Growth  (1),  Irritability  (6), 
Eeproduction  (2).  While  the  results  obtained  by  other  observers 
up  to  the  time  of  writing  are  not  neglected,  the  author  gives  his 
own  views  on  all  the  debatable  points  which  arise  in  the  course  of  his 
lectures,  frequently  supported  by  independent  observations  of  his  own. 
It  is  the  most  important  original  botanical  work  which  has  appeared 
for  some  years  from  the  English  press. 

B.    OBYPTOGAMIA. 

Cryptogamia  Vascularia. 

Dehisoenoe  of  the  Sporangium  of  Ferns,  t—  Herr  E.  Prantl 
repeats  bis  former  statement  that  the  cells  of  the  annulus  of  the 
sporangium  contain  bubbles  of  air  inclosed  in  a  continuous  layer  of 
protoplasm  which  lines  the  cell-walls,  especially  the  inner  ones. 
This  air  is  absorbed  by  water  which  enters  the  protoplasm  through 
the  cell-wall  by  virtue  of  osmose,  and  is  again  suddenly  expelled 
when  the  water  is  withdrawn,  causing  the  rupture  of  the  cell. 

Eods  in  the  Intercellular  Passages  of  the  Harattiaoe®.} — 
Herr  H.  Schenck  has  examined  these  bodies,  already  described  by 
Luerssen,  in  several  species  of  Marattia  and  Angtopterit.  He  does 
not  regard  them,  as  Luerssen  does,  as  cuticular  thickenings,  but  finds 
them  to  consist  of  a  substance  of  doubtfid  chemical  composition 
which  is  deposited  between  the  cellulose-membrane  and  the  thin 
cuticularized  membrane  which  clothes  the  intercellular  spaces.  They 
sometimes  attain  a  filiform  condition,  and  are  probably  organs  for  the 
purpose  of  secretion. 

BliizooarpesB.§ — The  portion  of  Mr.  J.  G.  Baker's  Synopsis  of 
the  Ehizocarpead  already  published  comprises  monographs  of  the 
genera  SaJvinia,  AzoUa,  and  Marsilea,  Of  Salvinia .  he  describes 
thirteen  species,  of  which  three  are  new.  They  are  arranged  in  four 
groups,  distinguished  by  the  structure  of  the  frond.     Of  the  five 

♦  Vines,  S.  H.,  *  Lectures  on  the  Physiology  of  Plants,*  709  pp.  and  76  figs. 
8vo,  Cambridge,  1886. 

t  Ber.  Deutach.  Bot.  Gesell.,  iv.  (1886)  pp.  42-51.  See  this  JoumaL  v.  (1885) 
p.  276. 

t  Ber.  Deutsch.  Bot.  Gesell..  iv.  (1886)  pp.  86-92  (1  pi.). 

§  Journ.  of  Bot.,  xxiv.  (1886)  pp.  97-101,  274-83. 
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species  of  AzoUa^  three  are  included  in  the  subgenus  Enazolla : — 
macrospores  crowned  with  three  float-corpuscles;  massulte  of  the 
microspores  armed  all  round  with  rigid  glochidiate  processes ;  root- 
fibres  solitary ;  and  two  in  the  subgenus  Bhizosperma : — Macrospores 
crowned  with  numerous  float-corpuscles ;  massulsB  of  the  microspores 
armed  on  one  side  with  a  few  w^ik  prickles  without  glochidiate  tips ; 
root-fibres  fi&scicled.  The  genus  MarsUea  includes  forty  species  dis- 
tributed into  a  number  of  groups,  distinguished  by  the  form  and 
structure  of  the  pedicel.    Of  these  forty  species  two  are  new. 

Fructification  of  Si^laria.*  —  Dr.  C.  E.  Weiss  contests  the 
conclusion  of  Benault  f  uiat  the  Sigillari®  may  be  divided  into  two 
groups,  one  belonging  to  Gymnosperms,  the  other  to  Vascular  Crypto- 
gams. He  considers  them  to  be  exclusively  of  the  latter  character, 
the  cones  relied  on  by  Renault  as  showing  an  affinity  to  Gymnosperms 
not  really  belonging  to  Sigillaria  at  all. 


MuscinesB. 

Development  and  Dehiscence  of  the  Sporogonium  of  Hepa- 
tioSB.t — M.  Leclero  du  Sablon  has  examined  this  subject  in  great 
detail,  taking  as  a  type  in  the  first  place  FruUania  dilatata.  In  the 
very  young  sporogonium  sixty-four  cells  are  differentiated  at  the 
summit ;  the  centre  ones  are  a  little  more  elongated  vertically  than 
the  rest,  and  form  a  kind  of  cap  beneath  the  epidermal  layer.  These 
€ells  have  denser  protoplasm  and  a  larger  nucleus  than  the  other  cells 
of  the  sporogonium ;  and  it  is  from  them  only  that  the  spores  and 
elaters  are  developed.  Each  of  them  subsequently  divides  into  four 
by  two  vertical  walls  parallel  to  those  already  formed ;  the  cap  is  there- 
fore now  composed  of  256  cells.  These  cells  now  elongate  in  the 
direction  of  the  axis  of  the  sporogonium,  and  then  become  differ- 
entiated into  two  kinds : — in  the  one  the  nucleus  undergoes  repeated 
divisions,  and  these  give  rise  to  the  mother-cells  of  the  spores ;  in 
the  other  the  nucleus  does  not  divide,  and  the  protoplasm  forms  spiral 
granulations  which  become  the  elaters.  These  two  kinds  of  cell  are 
equal  in  number,  each  alternating  regularly  with  the  other. 

Variations  ftx>m  this  type  are  described  in  the  cases  of  Scapanta 
compacta,  PeUia  epiphyUa,  Aneura  pinguis,  Targionia  hypophyUa^ 
Bebaulia  hemisphsenca^  and  ^heerocarpuB  terrestris. 

With  reganl  to  the  structure  of  the  sporogonium,  Hepaticas  may 
be  divided  into  two  groups : — 1,  the  Jungermannieaa,  where  the  walLs» 
are  composed  of  two  layers  of  cells  furnished  with  ornaments,  and 
opening  by  four  valves;  and  2,  the  Marchantie»,  TargionesB,  and 
BicciesB,  in  which  the  wall  consists  of  a  single  layer  of  cells  without 
ornaments  or  nearly  so,  and  bursting  irregularly  at  maturity. 

*  SB.  Gesell.  Natnrf.  Freunde  Berlin,  1886,  pp.  5-12  (3  figs.).  See  Bui 
Oentralbl.,  xxvii.  (1886)  p.  58. 

t  See  this  Journal,  antet  P-  ^S- 

t  Ann.  Soi.  Nat  (Bot.),  ii.  (1885)  pp.  126-80  (5  pis.).  Of.  this  Journal,  v. 
(1885)  pp.  91,  276,  882,  840,  ante,  p.  479. 
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In  the  spoFogonium  of  the  Jungermanniece,  M.  Leclero  da  Sablon 
finds  a  mechanism  of  dehiscence  similar  to  that  which  he  has  de- 
scribed in  the  case  of  anthers,  except  that  the  epidermis  sometimes 
takes  part  in  causing  the  dehiscence  along  with  the  subjacent  layers. 
The  elaters,  by  adhering  to  the  walls  of  the  sporogonium,  form  a  kind 
of  brush  which  sweeps  out  the  spores  as  the  valves  curve.  The 
structure  and  dehiscence  of  the  sporogonium  are  described  in  the 
cases  of  Jungermannia  htcuspidata  and  alicularia,  Calypogeia  Tricho- 
tnanis,  Aneura  jpinguia^  Pellia  epiphylla^  FruUama  dilatata,  Foesoinbronia 
csespitiformis,  and  Targionia  hypophylla. 

In  the  Bicciead  the  structure  and  mode  of  formation  of  the  spores 
indicate  the  least  differentiation  of  any  class  of  Hepaticse.  The  mass 
of  the  sporogonium  continues  for  a  long  time  to  be  formed  of  homo- 
geneous parenchyma,  and  it  is  only  at  a  comparatively  late  period 
that  the  mother-cells  of  the  spores  are  set  at  liberty.  In  Biccia  the 
elaters  are  entirely  wanting ;  in  the  other  Biodead,  e.  g.  SphserocarpuSy 
they  are  represented  by  sterile  cells  without  ornamentation,  each 
corresponding  to  a  single  spore.  The  walls  of  the  sporogonium, 
composed  of  a  single  layer  of  cells  without  ornaments,  do  not 
dehisce  in  the  proper  sense  of  the  term,  but  are  irregularly  torn  at 
maturity. 

In  tiie  Targioniead  and  Marchantiead  the  elaters  are  well  developed, 
and  are  furnished  with  several  spirals.  The  sporiferous  tissue  also 
remains  long  in  a  parenchymatous  condition ;  but  as  soon  as  the 
central  walls  are  resorbed,  the  mother-cells  of  the  spores  are  clearly 
differentiated  from  those  of  the  elaters.  In  the  Targionieaa  and  the 
greater  number  of  the  MarchantieaB  the  elaters  are  intermingled  with 
the  spores,  and  do  not  play  any  appreciable  part  in  the  dehiscence 
of  the  sporogonium.  The  walls  of  the  sporogonium-cells  are  orna- 
mented, but  there  is  no  regular  dehiscence. 

In  the  JungermanniesB  the  differentiation  of  the  spores  and  elaters 
takes  place  at  a  much  earlier  period.  In  respect  to  the  elaters,  the 
thalloid  genera,  like  Pellia  and  Aneura^  show  a  lower  type  than  the 
foliose  <giBnera  like  Jungermannia  and  Frullania,  In  the  latter  an 
elater  corresponds  to  a  row  of  spore-mother-cells.  It  is  also  in  the 
Jnngermanniead  that  we  have  the  most  complicated  structure  in  the 
walls  of  the  sporogonium.  They  are  composed  of  two  layers  of  cells 
furnished  with  ornaments  in  such  a  way  that,  except  in  Fossonibronia, 
the  sporogonium  dehisces  regularly  by  four  valves ;  and  in  this  group 
also  the  foot  of  the  sporogonium  is  most  strongly  developed. 

Taken  as  a  whole,  the  characters  observed  in  the  asexual  genera- 
tion tend  to  confirm  the  classification  of  the  Hepaticas  derived  from 
the  vegetative  characters  and  those  of  the  sexual  generation. 

New  Species  of  Metzgeria.* — Mr.  W.  Mitten  describes  three 
new  species  of  this  genus  of  Hepaticaa,  Metzgeria  aaccata  from  New 
Zealand,  M,  scdbina  fro  n  Borneo,  and  M.  nitida  from  Australia,  the 
first  differing  from  all  species  hitherto  known  in  the  presence  of 
saccate  lobules  to  the  frond. 

•  Jonrn.  Linn.  Soc.  Lond.  (Bot),  xxii.  (1886)  pp.  241-3  (3  fig».). 
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Fertilisation  of  Fuous.* — Herr  J.  Behrens  has  closely  followed 
oat  the  stractare  and  development  of  the  sexual  organs,  and  the  mode 
of  fertilisation,  in  Fhcus  vesiculosM. 

In  the  male  conceptacles  the  mother-cell  of  the  antheridium  is 
distingaished  from  the  yegetative  cells  of  the  paraphyses  by  its  more 
abundant  protoplasm,  almost  entirely  destitute  of  yacuoles.  It  con- 
tains small  disc-shaped  chromatophores  which  continue  to  divide 
until  the  antheridium  is  ripe.  The  nucleus  divides  continually  with 
the  ordinary  karyokinetic  figure,  until  sixty-four  nuclei,  the  future 
antherozoids,  are  formed.  Each  mature  spermatozoid  contains  a 
nucleus  composed  chiefly  of  chromatin ;  the  yellow  spot  is  a  chroma- 
tophore  which  has  lost  its  colour.  The  cilia  are  derived  from  the 
envelope  of  protoplasm  which  incloses  the  nucleus.  The  antherozoid 
is  therefore  a  perfect  naked  cell.  The  wall  of  the  antheridium  is  ulti- 
mately composed  of  two  layers,  the  outer  of  which  becomes  resolved 
into  mucilage  at  its  apex,  through  which  the  inner  layer  bursts  and 
is  driven  out  of  the  conceptacle,  ultimately  becoming  itself  converted 
into  mucilage  to  allow  the  escape  of  the  antherozoids. 

The  mother-cell  of  the  oogonium  contains  a  nucleus  with  a  single 
remarkably  large  nucleolus  and  a  comparatively  small  quantity  of 
chromatin,  with  a  large  number  of  small  chromatophores.  The 
division  of  the  protoplasm  into  eight  takes  place  in  the  same  way  as 
that  of  the  antheridia ;  the  resulting  oospheres  are  not  separated  by 
any  membrane  of  cellidose ;  their  mode  of  escape  from  the  oogonium 
is  also  the  same  as  that  of  the  antherozoids ;  an  amoeboid  motion  was 
occasionally  seen  in  them;  each  invariably  contains  a  nucleus  and 
a  nucleolus,  as  well  as  a  bounding  membrane.  The  application  of 
Zacharias's  method,  acetic  potassium  ferrocyanide  and  iron  chloride, 
showed  that  the  chromatophores,  and  especially  the  nucleolus,  are  rich 
in  albumen,  while  none  could  be  detected  in  the  rest  of  the  protoplasm. 
In  the  actual  process  of  impregnation,  the  author  was  unable  to 
detect  the  formation  of  particles  to  determine  the  direction  of  the 
process  such  as  Dodel-Port  has  observed  in  Cystoma.  The  access  of 
the  antherozoid  could  not  be  followed  in  living  material,  but  only  by 
bringing  a  number  of  oospheres  and  antherozoids  into  contact  under 
the  cover-glass.  The  author  has  no  doubt,  from  the  phenomena 
observed  under  these  circumstances,  that  the  act  of  fertilization  con- 
sists in  the  entrance  of  the  antherozoid  into  the  substance  of  the 
oosphere.  In  those  oospheres,  and  those  only,  which  had  been  in 
contact  with  antherozoids,  a  second  nucleus  was  observed,  which 
could  be  derived  only  from  the  impregnating  antherozoid.  The  two 
nuclei  ultimately  coalesce,  and  the  impregnated  oosphere  then  excretes 
a  cellulose-membrane,  and  begins  to  divide. 

Formation  of  Structureless  Chalk  by  Sea-weeds.f  —  ^*  J* 
Walther  points  out  that  the  idea  that  chalk  can  only  be  formed  in 

•  Ber.  Deutech.  Bot.  Gesell.,  ir.  (1886)  pp.  92-103. 
t  Science,  vU.  (1886)  p.  575. 
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a  deep  sea  is  an  erroneous  one.  Tbe  seaweeds  belonging  to  the 
Lithothamniesd,  which  abound  in  the  Gnlf  of  Naples,  contain  only 
from  5  to  6  per  cent,  of  organic  matter,  nearly  the  entire  substance 
consisting  of  mineral  matter,  chiefly  carbonate  of  lima  On  death 
thes6  plants  do  not  change  their  form,  but  become  gradually  trans- 
formed into  a  structureless  substance  altogether  resembling  chalk. 

Physiological  Anatomy  of  Algse.* — Herr  N.  Wille  publishes  in 
greater  detail  the  result  of  his  observations  on  the  various  adaptations 
found  in  the  structure  of  seaweeds  to  their  mode  of  life. 

Abnormal  Forms  of  yaucheria.t— Mr.  D.  H.  Campbell  describes 
some  singular  abnormal  developments  of  Vaucheria  geminata  Vauch. 
var.  racemoBa,  After  being  kept  for  a  week  or  two  in  rather  confined 
quarters,  a  large  proportion  of  the  fertile  branches  developed  ab- 
normally. 

In  one  the  antheridium  was  replaced  by  a  filament  in  all  respects 
like  an  ordinary  vegetative  filament ;  while  in  another  the  antheridium 
was  perfect,  but  the  oogonia  were  replaced  by  slender  filaments.  In 
another  example  one  oogonium  had  developed,  but  its  apex  was  pro- 
longed into  a  filament ;  and,  again,  in  another  tbe  antheridium  was 
complete,  but  one  of  the  lateral  buds  had  developed  a  secondary 
branch  bearing  a  complete  set  of  sexual  organs,  a  perfect  antheridium, 
and  four  perfect  oogonia.  A  further  abnormality  consisted  in  an 
addition  to  the  ordinary  antheridium  of  two  others  with  accompanying 
oogonia  from  the  lateral  buds.  Finally,  in  another  example,  one  of 
the  lateral  buds  had  grown  out  into  a  filament  which  bore  laterally  a 
smaller  branch  upon  which  a  perfect  antheridium  and  oogonium  and 
a  rudiment  of  a  second  oogonium  were  formed. 

Japanese  Desmids.^ — ^Messrs.  J.  Boy  and  J.  P.  Bisset  describe  a 
numb^  of  desmids  from  a  lake  called  "  Junsai  numa,"  in  the  island 
of  Yesso,  Japan.  By  far  the  larger  number  of  species  are  European, 
but  several  new  species  are  described,  comprising  four  of  Co8marium^ 
seven  of  Staurasirum,  one  of  Xanihidium^  one  of  Docidium^  and  one  of 
Spheerazosma. 

Structure  of  the  Diatom  7alye.§— Mr.  J.  Deby  says  that  he  has 
in  his  collection  a  series  of  well-mouifted  slides,  which  have  proved, 
to  his  satisfaction,  the  following  facts,  most  of  which  are  corrobora- 
tive of  previous  observations  by  others : — 

(a.)  That  the  shell  of  most  diatoms  consists  of  a  double  plate. 

(6.)  That  between  these  two  plates  there  exist  a  greater  or  less 
number  of  cavities  surrounded  by  solid  walls  of  silica.  These  cavities 
are  circular  or  hexagonal  in  outline. 

(c.)  That  in  all  recent  living  and  perfect  valves  the  cavities  are 
closed  at  the  top  by  the  upper  plate,  and  at  the  bottom  by  the  lower 

♦  Svensk.  Veten8.-Akad.  Hand!.,  xxi.  (1886)  78  pp.  (8  pis.).     See  Boi 
Centralbl.,  xxvii.  (1886)  pp.  1,  245-7.    Cf.  this  Journal,  v.  (1885)  p.  841. 
t  Amer.  Naturalist,  xx.  (1886)  pp.  552-3  (7  figs.). 
X  JouTO.  of  Bot.,  xxiv.  (1886)  pp.  193-6,  237-42  (1  pL). 
S  Journ.  Quek.  Micr.  Club,  ii.  (1886)  pp.  308-18. 
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plate,  and  that  these  plates  show  no  sign  of  orifices,  but  only  of 
thinnings  over  the  cavities,  except  in  abnormal  cases  where  the 
organic  cuticle  has  been  partially  or  totally  destroyed  by  accidental 


(d.)  That  the  external  membrane  is  in  most  cases  so  slightly 
fiilicions  that  even  slight  contact  with  acids  promptly  destroys  it,  and 
opens  np  the  cavities  at  the  back  of  it.  That  in  other  cases  this 
membrane,  which  is  generally  thinner  in  the  middle  portion  of  the 
areolie,  does  really  occasionally  become  highly  silicified,  and  may 
support  particles  of  grannies  of  highly  refractive  silica  placed  over 
the  so-called  *'  eye-spots,''  in  which  case  the  cavities  must  be  hermeti- 
cally sealed  on  both  sides  to  all  but  osmotic  influences. 

(e.)  That  the  lower  closing  membrane  of  the  areolie  frequently 
cames  various  designs,  the  nature  of  which,  on  account  of  their 
minuteness,  has  not  yet  been  well  established,  but  which  must  depend 
upon  structure,  as  no  diffraction  images  produced  by  any  organization 
lying  at  a  lower  level  can  be  the  cause  of  them,  as  no  such  lower 
organization  exists  below  this  bottom,  or  closing  internal  diaphragm. 

(/.)  That  the  thin  upper  membrane  of  the  areolsB  forms  the  exten- 
sion of  the  edges  of  the  so-called  **  nail-headed  "  bars  which  form  the 
limiting  walls  of  the  areol®  as  figured  by  Otto  Muller,  Flogel,  Prinz, 
and  Yan  Ermengem. 

(g,)  That  the  cavities  in  the  valves  are  bounded  by  walls  of  solid 
silica.  That  these  walls  often  extend  beyond,  above,  or  below  the 
closing  membranes  of  the  areolae,  and  that  they  frequently  run  into 
points  or  spines  of  various  shapes  and  lengths,  which  project  beyond 
the  valve  between  the  areolse. 

(h,)  That  the  median  slit  or  fissure,  which  is  observed  to  run 
through  the  rachis,  or  thickened  median  line  of  most  of  the  Naviculm, 
is  also  closed  top  and  bottom  by  a  very  thin  organic  slightly  silicified 
membrane  in  recent  normal  valves.  He  believes,  however,  that 
minute  apertures  may  exist  in  these  narrow  closing  membranes  in  the 
neighbourhood  of  the  central  and  of  the  terminal  nodules ;  but  this  is 
a  subject  requiring  farther  elucidation. 

(t.)  That  the  so-called  •*  secondary"  or  internal  valves— "  Regene- 
rationshuUe" — of  some  diatoms  do  not  exist  in  the  very  young  valves, 
a  fact  which  gives  us  the  reason  why  the  frustules  which  are  formed 
of  an  old  and  of  a  younger  valve,  generally  split  up  into  an  odd  num- 
ber of  secondary  valves,  either  three  or  five.  It  is  his  belief  that  the 
young  secondary  valves  are  always  perforate  at  first,  but  as  they 
grow  older  successive  depositions  of  silica  generally  take  place 
which  end  by  obliterating  the  orifices,  and  in  some  cases  fill  these 
quite  up  by  dense  and  projecting  masses  of  silica  of  a  higher  refrac- 
tive index  than  the  substance  proper  of  the  surrounding  shell,  so  as  to 
appear  as  red  or  pink  coloured  granules  on  a  greenish  ground  under 
the  best  immersion  lenses. 

(ib.)  That  the  connective  zones  or  bands  of  some  genera,  such  as 
I$thmia,  are  really  and  truly  perforate. 

(I)  That  the  so-called  "areolsB,"  "beads,"  *< pores,"  "orifices," 
"granular    projections,"    "depressions,"    "hexagons,"    "moniliform 

Ser.  2.— Vol.  VI.  3  x 
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dots,"  *'  pnncta,"  &c.,  of  authors  are  all  one  and  the  same  thing  under 
Tarying  microscopical  interpretations,  idiosyncrasies,  or  preoonceiyed 
ideas. « 

Schmidt's  Atlas  der  Diatomeenkunde. — Parts  23  and  24  of  this 
work  are  published,  and  include  eight  plates  of  the  genera  Auliscus, 
Aulacodiacus,  Eapodiscits,  FyrgodiscuSy  Adinoptychus^  TricercUiumt  and 
Trinacrta. 

Alleged  Fossil  Algse.* — ^In  this  memoir  M.  A.  O.  Nathorst  replies 
to  the  objections  raised  by  the  Marquis  of  Saporta  and  MM. 
Lebescoute  and  Delgado,  to  the  opinions  previously  published  by  the 
author,  that  many  of  the  supposed  fossil  algsB  are  in  reality  nothing 
more  tiian  the  tracks  of  animals,  or  phenomena  of  purely  mechanicid 
origin.  The  fossils  whose  nature  is  thus  contested  are  commonly 
known  as  Cruziana  or  BUobiteSy  Harlania,  Eophyton^  and  some  other 
genera.  They  generally  present  themselves  in  demi-relief  on  the 
under  surface  of  the  beds  in  which  they  occur.  No  traces  of  organic 
substances  are  found  associated  with  them,  and  they  are  composed  of 
the  same  minerals  as  the  matrix  in  which  they  are  imbedded.  The 
theory  of  their  vegetable  character  rests  on  the  peculiarity  of  their 
markmgs,  which  are  supposed  to  be  incapable  of  being  produced  by 
the  tracks  of  organisms.  Dr.  Nathorst,  however,  shows  tiiat  whilst  it 
is  difficult  to  understand  how  algas  would  thus  form  casts  in  demi- 
relief  on  the  under  surface  of  the  beds,  such  structures  would  be  the 
natural  results  of  the  filled  up  tracks  or  burrows  of  marine  organisms. 
Of  the  manner  in  which  these  could  be  made,  the  author  gives  prac- 
tical proof  by  passing  a  movable  roller,  shaped  like  a  double  spindle, 
over  Uie  surface  of  a  layer  of  soft  mud,  and  then,  by  means  of  gypsum, 
obtaining  moulds  of  the  concave  impressions.  Photographs  of  these 
moulds  are  given  in  accompanying  plates,  and  they  faithfully  re- 
present in  almost  every  detail  the  supposed  alg®.  The  author  by 
no  means  denies  the  probable  occurrence  of  true  algas  in  Palaoozoic 
strata,  though  he  considers  that  most  of  the  forms  described  as  such 
by  Saporta  have  no  claim  to  be  included  in  the  vegetable  kingdom. 

Fungi. 

FungU8-pigment8.t — According  to  Herr  E.  Bachmann  the  sub- 
stances which  give  the  bright  colour  to  fcingi  are  of  three  kinds,  viz. 
— (1)  A  product  of  excretion  on  the  cell-wall  or  in  the  intercellular 
spaces ;  in  Paxillus  atrotomentosus  and  Agariats  armiUatua  this  pigment 
is  crystalline ;  in  Lenzitea  saepiaria  of  the  nature  of  a  resin.  (2)  A 
pigment  colouring  the  cell-wall  itself;  of  this  description  are  all 
those  which  give  tibe  brown,  red,  or  red-brown  colour  to  the  apothecia 
of  lichens.  (3)  A  constituent  of  the  cell-contents,  as  in  the 
Uredinece,  Tremellini,  and  many  species  of  Peziza,  where  an  oily  snb- 

*  Nathorst,  A.  G.,  *NoTiy.  Obserr.  but  des  Traces  d'Animauz  et  autres 
Ph^nom^nes  d'origine  purement  m^haniqne  d^rits  comme  **  Algaes  Fossiles,** ' 
5  pis.  and  namerous  figs.,  Stockholm,  1886.  See  GeoL  Mag.,  1886,  pp.  409-10 ; 
also  Prof.  W.  C.  Williamaou  in  Nature,  xxxiv.  (1886)  p.  869. 

t  Ber.  Deutsch.  Bot.  Gesell.,  iv.  (1886)  pp.  68-72.. 
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stance  serves  as  the  matrix.  The  characteristic  reaction  is  a  hlae 
colour  with  snlphnric  acid,  and  green  with  potassium  biniodida  To 
this  class  belongs  also  the  red  pigment  in  the  latex-tubes  of  Laciariue 
deliciosus,  while  the  green  colour  of  the  pileus  is  due  to  a  pigment  of 
the  second  description.  Coloured  substances  occur  also  in  the  hyphae 
of  many  fungi. 

In  about  80  species  of  fangus,  the  author  found  seven  red,  three 
violet,  and  five  yellow  pigments.  The  number  appears  to  be  greater 
than  in  the  petals  of  flowering  plants.  Many  species  seem  to  be  dis- 
tinguished by  a  specific  pigment,  while  other  colouring  matters  are 
common  to  several  species  of  a  genus  or  to  a  number  belonging  to 
dififerent  genera. 

Edible  FungL* — ^Herr  C.  J.  Momer  has  made  a  carefal  estima- 
tion of  the  nitrogenous  contents  of  the  various  edible  fungi,  distin- 
guishing between  those  albuminous  constituents  which  are,  and  those 
which  are  not  digestible.  The  result  is  materially  to  reduce  the 
nutritious  properties  of  these  plants  below  the  estimate  previously 
held.  The  fungi  containing  the  largest  proportion  of  digestible  al- 
buminoids are  Agaricus  campestria^  22  *  3  per  cent,  of  the  dry  weight, 
Lycoperdon  hotiata^  19*2  per  cent.,  and  Agaricus  proceruSj  18*7  per 
cent. ;  next  to  these  come  MorcheUa  esculenta  and  Boletus  eduUa  and 
8cabei\  In  these  species  the  indigestible  albuminoids  vary  from  4*0 
to  16*7  per  cent. ;  while  in  some  other  species  they  are  considerably 
in  excess  of  the  digestible  nitrogenous  constituents. 

Structure  and  Development  of  A8Com7cete8.t — ^Herr  H.  Zukal 
describes  the  fructification  of  Thdehclm  ^Btereoreus,  growing  on  hare's 
dung,  and  determines  that  it  belongs  to  the  Ascoraycetes  rather  than 
the  Qasteromycetes,  placing  it  among  the  Erysiphesd  near  to 
Podogphwra,  It  is  distinguished  by  the  yellow  colour  of  the  perithecia 
which  hxmt  when  placed  in  water,  the  single  ascus  being  projected 
into  the  air.  The  mechanism  of  expulsion  is  as  follows : — At  the 
base  of  the  sporiferous  sac  is  an  accumulation  of  substance  capable  of 
absorbing  a  great  quantity  of  water ;  the  water  enters  this  through  the 
upper  part  of  the  membrane  of  the  ascus,  which  is  very  permeable  ; 
the  ascus  in  consequence  increases  greatly  in  volume  and  bursts  the 
perithecium.  The  ascus  is  also  remarkable  for  the  great  number  of 
spores  which  it  contains  (probably  8  x  64). 

From  a  study  of  the  development  of  the  fructification  oiAscodesmis 
nigricans,  Hyphomyces  roselluSj  Chsetomium  crispatumy  and  Eurotium 
herhariorum^  Zukal  draWs  conclusions  opposed  to  the  sexuality  of  the 
Ascomycetes. 

In  Eurotium  herhariorum  he  finds  asci  developed  quite  inde- 
pendently of  the  archicarp  and  poUinodium,  described  by  de  Bary  as 
the  sexual  organs. 

Ascodetmis  nigricans,  which  grows  on  dogs'  excrements,  Zukal 
regards  as  a  transitional  form    between   the  Gymnoasci  and  the 

*  Boi  Sekt.  Natnrvet.  Stadentsallsk.  Upsala,  April  13,  1886.  See  Bot. 
Ceiitralbl.,  xxvii.  (1886)  p.  130. 

t  Denkflchr.  Math.-naturwies.  Classe  Akad.  Wies.  Wien,  1885.  See  BuU. 
Soc.  Bot.  France,  xxxiv.  (1886)  Rev.  Bibl.,  p.  51. 
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Discomyoetes ;  and  here  again  be  finds,  whenever  the  nutrient  fluid  is 
nearly  exhausted,  asoi  springing  directly  from  the  hyphn.  Oonidia 
were  also  observed  at  the  periphery  of  the  groups  of  asoi,  or 
sometimes  replacing  them,  indicating  that  they  are  abortive  asci.  In 
ChsBiomium  crispaium  he  finds  the  perithecia  and  sclerotia  to  have  the 
same  origin ;  sclerotia  may,  in  fac^  in  certain  cases,  take  the  place  of 
perithecia. 

Znkal  recommends  the  following  mode  of  culture  for  these 
Asoomycetes.  The  reticulate  spores  of  Ascodesmis  were  made  to 
germinate  in  a  decoction  of  plums,  into  which  was  introduced  a  small 
quantity  of  dog's  excrements ;  this  insured  the  production  of  asci. 
In  the  case  of  OhmUmiwn  the  same  result  was  obtained  by  the 
addition  of  very  thin  slices  of  potato. 

Siohonia,a  new  genus  of  Pyrenomycetes.* — M.  R  Boudier 
describes  under  this  name  a  new  hypogiBOUs  genus  of  Perisporiacead, 
near  to  2^pfia : — Perithecia  semper  repleta,  firma,  sparsa,  superficialia, 
carbonacea,  astoma,  supra  rotundata,  subtus  depressa,  intus  grumosa. 
Thec»  davatad,  crassn,  2-6H9por8d,  mox  reeolutao.  Spone  mi^ores, 
didymsd,  loculis  rotundatis  obtusas,  ad  septam  constrictas,  prime  lasvea, 
hyalinaB,  guttulatad,  .dein  filamentosaa,  maroescentes  olivascentes, 
denique  maximaa,  aterrimaa,  ruguloeaB,  et  di£formes.  Paraphyses 
numerosad,  tenues,  ramodssimaB  et  intricatao,  thecas  et  sporas 
eircumdantes.  The  only  species,  JS.  variaipora,  is  parasitic  on  the 
roots  of  asparagus. 

M.  Boudier  also  describes  the  following  new  species : — Nectria 
(Lananedria)  MercuricdiSj  on  dry  stems  of  Mercuridlis  perennis; 
Ophianedria  Briardi,  on  rotten  wood,  old  Splueriaoead,  &c.,  TorvbieUa 
(JUordicipUis)  aranidda^  on  dead  spiders. 

Cucurbitaria  labumi  on  Cjrtisus  labumunLf— The  structure 
and  biology  of  this  parasite  on  the  laburnum  are  described  at  length 
by  Freiherr  v.  Tubeuf.  It  is  found  chiefly  on  the  dead  bou^, 
apparently  not  attacking  those  that  are  green  and  healthy.  The 
perithecia  have  a  thick  pseudo-parenchymatous  dark  peridium,  which 
is  warty  on  the  outside,  and  has  a  distinctly  depressed  opening ;  it  is 
about  528  /a  long  by  407  wide.  The  nucleus  is  compoiBed  of  long, 
stout,  often  branched  paraphyses,  between  the  long  cylindrical  asci 
whidb  are  always  rounded  at  the  end,  and  are  about  121  /a  long  by 
21  fjL  broad.  Each  ascus  contains  normally  8  spores,  but  these  spores 
may  divide  further  or  become  changed  into  groups  of  spores  or 
sporidesmia ;  these  sporidesmia  are  28-86  /a  long  by  14  wide.  The 
pycnidia  are  of  two  Unds,  larger  and  smaller;  the  gonidia  contained 
in  them  differing  also  in  size  and  colour. 

The  ejection  of  the  ascospores  takes  place  in  a  peculiar  way.  The 
ascus  consists  of  a  double  membrane,  of  which  the  inner  portion  is 
much  more  elastic  than  the  outer ;  these  inclose  the  protoplasmic  sao 

*  Ber.  Myool.,  1885  (1  pL).  See  BolL  Boo.  Bot  France,  xxxiii.  (1886)  Bev. 
BibL,  p.  62. 

t  Bot.  Gentralbl.,  xxvi.  (1886)  pp.  229-38, 278-81, 810-3, 352-7 ;  xxyii  (1886) 
pp.  23-7, 74-7, 123-8, 173-9  (2  pla.). 
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in  which  the  asoospores  are  imbedded,  and  which  is  very  elastic  and 
capable  of  swelling.  By  rapid  absorption  of  water,  the  inner  proto- 
plasmic sac  swells  rapidly,  bursts  the  outer  membrane  of  the  ascas» 
and  is  suddenly  ejected.  The  ascospores  and  the  pycnogonidia  can 
all  be  made  to  germinate  in  nutrient  solutions. 

The  parasitiBm  of  Oucurbitaria  possesses  the  peculiarity  of 
inciting  in  the  wood  of  the  laburnum  the  formation  of  new  yascular 
bundles,  on  the  bast  side  of  the  old  bundles.  In  nature  the  infection 
takes  place  chiefly  in  those  spots  on  the  branches  which  haye  been 
injured  by  hailstones. 

On  deieui  branches  of  Sorhus  Aucuparia,  the  author  finds  a  second 
i^>ecies  of  CfMsurhiiaria,  which  he  names  C.  Sorhi, 

EntomophthoreflB.* — ^Dr.  E.  Eidam  gives  a  more  detailed  descrip- 
tion of  his  new  genus  Basidicholua  t  belonging  to  this  class  of  fungi, 
and  mentions  a  second  species,  B.  Uicertm^  found  on  the  excrements 
of  a  lizard. 

He  takes  the  opportunity  of  revising  the  position  of  the  class,  and 
the  diagnoses  of  its  seven  genera,  Empma,  Lamta^  EfUomophthoray 
Tarichium^  Compleioriay  Oon^iobolu^y  and  Basidioholua.  In  opposition 
to  Brefeld,  he  places  the  family  in  the  Zygomycetes  rather  than  in 
the  Oomycetes,  and  in  close  proximity  to  the  Mucorini,  with  which  it 
is  related  through  Pipioc^halis  and  Syncephalis.  The  mode  of  for- 
mation of  the  resting-spores  of  the  EntomophthoreflB  shows  much 
greater  analogy  to  that  of  the  zygospores  in  tiiis  family  than  to  that 
of  the  oospores  in  the  Peronosporeo.  BaMUhohu  differs  from  the 
rest  of  Uie  Entomophthoread  in  entire  rows  of  simple  mycelial  cells 
being  simultaneously  transformed  into  gametes,  while  in  the  other 
genera  conjugation  takes  place  only  on  special  hyphal  branches. 

Entomogenons  Fun^.^ — ^Mr.  W.  Fawcett  describes,  under  the 
name  of  Oardyceps  llaydti,  a  new  species  of  remarkable  fungus  grow- 
ing on  an  ant  (Oamponeius  atrieep$)y  which  appears  to  have  been 
attached  during  life ;  the  capitate  stroma  grows  out  between  the  head 
and  thorax,  and  a  long  filament  springs  fi^m  between  the  thorax  and 
abdomen. 

Melasmia  Empetri,  a  new  parasite  on  Empetrum  m|nrn]ii.§ — 
Herr  P.  Magnus  has  detected  on  this  plant  a  fungus-parasite  which 
causes  the  branches  to  elongate  and  to  become  comparatively  bare  of 
leaves.  The  sterigmata  occupy  the  entire  inner  surface  of  the  pycnidia ; 
they  are  unbranched,  and  from  them  are  abstricted  conidia  12  *  2-17  /a 
long  and  8*66-4*88  /a  broad,  somewhat  constricted  in  the  middle. 
The  ascus-form  of  the  fungus  probably  belongs  to  the  HysteriaceeB,  but 
has  not  yet  been  detected. 

Faradtio  Fungus  of  the  Boots  of  OrohideflB-ll— The  <*  yellow 
lumps  "  on  the  rhizome  of  Neottia  nidus- am  and  on  the  underground 

*  Gohn'8  Beitr.  znr  BioL  der  Pflanxen,  iv.  (1886)  pp.  181-251  (4  plB.}. 

t  See  this  Jomnal,  ante^  p.  294. 

X  Ann.  and  Mag.  Nat  Hist.,  xviii.  (1^86)  pp.  816-a 

§  Ber.  Deutsch.  Bot.  Gesell.,  iy.  (1886)  pp.  104-7  (8  figs.). 

1  Bot.  Ztg.,  xUv.  (1886)  pp.  481-8,  497-605  (1  pi.). 
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stems  and  roots  of  other  orohids  have  long  been  known,  and  have  been 
varioosly  interpreted  by  different  observers.  Herr  W.  Wahrlich  has 
examined  these  orguis  in  Orchis  maculaiaf  Oymncbdenia  aUnda^ 
Platanthera  hifolia^  Ophrys  muBcifera^  Epipogon  aphyllum,  Serapias 
lingua,  Goodyera  repens,  CoraUorhiza  innata,  and  in  about  500  exotio 
orchids,  and  found  them  all  more  or  less  infected  by  a  parasitic 
fungus,  the  hyphte  of  which  are  densely  interwoven  round  a  body  of 
the  nature  of  a  haustorium.  Fructification  of  the  kind  designated 
JWt^portiMn-spores  was  observed,  as  well  as  megalospores,  and,  in 
the  case  of  Vanda  suavis  and  tricolor^  perithecia  wiCh  ascospores. 
Differences  in  the  thickness  of  the  hyphsB,  in  the  behaviour  of  the 
haustoria  to  chlor-zinc-iodide,  and  in  the  fructification,  indicate  pro- 
bably a  variety  of  species  of  parasitic  fupgus,  but  all  included  in  one 
group  belonging  to  the  Pyrenomycetes.  The  perithecia  of  the  species 
parasitic  on  the  two  Vomdm  are  of  a  bright  red  colour,  isolated  or  in 
small  groups  of  two  or  three  on  a  moderately  developed  reddish-brown 
stroma,  which  however  seldom  emerges  from  the  tracheids ;  when  it 
does  so  it  consists  of  a  strong  compact  weft  of  hyphsa.  The  asci  contain 
eight  spores  arranged  in  an  oblique  row ;  the  ascospores  are  elliptical, 
two-celled,  and  constricted  in  the  middle.  These  characters  seem  to 
determine  the  fungi  in  question  to  belong  to  the  |;enus  Nectria,  of 
which  the  author  establishes  two  new  species,  N,  Vandm  on  Vanda 
tuavis,  and  N.  Goroahankiana  on  F.  tricolor. 

New  XTredineflB  parasitic  on  Himalayan  ConifersB.*  —  Dr.  A. 
Barclay  describes  a  species  of  Uredinera  parasitic  on  Abies  smithiana 
in  the  Himalayas,  possibly  identical  with  the  JSddium  Thomsoni 
gathered  by  Dr.  Thomson.  It  occurs  in  great  abundance  throughout 
the  forests  of  the  Sutlej  valley,  at  elevations  of  from  7000  to  10,000 
feet.  The  author  met  with  it  during  May,  and  believes  that  it 
disappears  entirely  during  the  rains  of  July.  It  occurred  in  two 
forms,  which  he  describes  as  the  SDcidial  and  uredinal,  found  on 
the  same  host-species,  though  often  on  different  individuals ;  but  he 
was  not  able  actually  to  demonstrate  the  genetic  connection  between 
them.  No  form  corresponding  to  the  teleutosporal  was  observed. 
The  sdcidial  form  causes  a  real  or  pseudo-hypertrophy  in  the  tissues, 
with  a  pale  yellow  colour,  always  attacking  a  young  terminal  shoot 
The  spermogonia  occur  in  great  numbers  ;  they  are  deeply  set  with 
their  bases  beneath  the  hypoderma,  and  measure  about  0*  139  mm.  in 
length  and  breadth,  the  conical  neck  protruding  45  /a  above  the  level 
of  the  epidermis.  The  ascidiospores  are  long  irregularly  oval  bodies, 
measuring  when  dry  about  38  by  16  ft,  and  are  densely  beset  with 
minute  spines  or  tubercles.  The  uredinal  form  is  much  more 
frequently  met  with  than  the  CBcidial.  The  uredospores  are  spherical, 
and,  when  moistened,  measure  on  an  average  9  *  5  fi  in  diameter ;  they 
are  entirely  destitute  of  surfEtce-markings. 

A  second  species  is  described,  also  growing  on  Abies  smithiana^  of 
which  the  fecidial  form  only  was  observed.  It  attacks  only  a  few 
*'  needles  "  in  a  shoot,  instead  of  the  whole  shoot,  as  in  the  previous 

♦  Journ.  Asiatic  Soc.  Beogal,  Iv.  (1886)  pp.  1-11,  140-3,  223-6  (5  pU.). 
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instance.  The  fecidioBporeB  are  mostly  oval,  yarjiug  between  24  by 
24  /A  and  34  by  22  /a  ;  the  epispore  is  oovered  with  prominent  decidu- 
ous spines,  which  sometimes  become  detached  in  flakea 

A  third  species,  of  which  also  only  the  aaoidial  form  is  described, 
is  parasitic  on  Gedrus  deodara.  The  affected  '*  needles  "  are  not  dis- 
coloured, but  retain  their  normal  green  colour,  though  they  fall  early. 
The  spermogonia  are  yery  minute,  about  0*081  mm.  in  breadth  by 
0 '  045  in  depth,  and  are  for  the  most  part  above  the  level  of  the 
epidermis.  The  ecidiospores  are  spherical  or  oval,  with  orange-yellow 
granular  contents,  measuring,  when  dry,  about  12*7  by  8*4 fi;  the 
epispore  is  very  thick,  and  is  beset  with  numerous  prominent  tubercles. 
No  names  are  proposed  for  the  last  two  species. 

SclerotiniesB  and  Sclerotinm-diseases.* — Prof  A.  do  Bary  gives 
an  exhaustive  account  of  the  structure  and  development  of  the  two 
forms  of  Peziza  sclerotiorum  Lib.  {Sclerotinia  Liheriiana  Fkl.,  But- 
stromia  Karsi),  the  sclerotium-producing  mycelium,  and  the  fructifica- 
tion. The  conditions  for  the  production  of  the  latter  form  are  sufficient 
moisture  and  warmth.  Sclerotia  which  had  been  kept  dry  for  three 
years  were  found  to  be  still  capable  of  development ;  from  one  to  as 
many  as  twenty  apothecia  may  be  produced  from  a  single  sclerotium. 
The  hyphsB  exhibit  Errera's  glycogen-reaction  very  beautifully. 

Peziza  sclerotiorum  must  be  regarded  both  as  a  saprophyte  on 
decaying  and  as  a  parasite  on  living  vegetable  organisms ;  but  in  the 
latter  case  the  process  of  infection  is  different  from  what  has  hitherto 
been  supposed.  The  spores  put  out  germinating  filaments  when 
placed  on  living  organisms ;  but  these  remain  short,  and  do  not  pene- 
trate into  the  tissues ;  the  frmgus  becomes  capable  of  infection  only 
when  these  filaments  have  obtained  a  certain  development  from 
saprophytic  nutriment  in  a  nutrient  solution  or  a  dead  plant.  Free 
access  of  air  is  absolutely  essential  for  its  development ;  it  is  nearly 
indifferent  to  the  action  of  light. 

With  the  growth  of  this  &ngus  is  closely  connected  the  formation 
of  a  large  amount  of  oxalic  acid  ;  when  grown  in  a  nutrient  solution 
containing  a  lime-salt,  the  older  hyphaa  become  encrusted  with  calcium 
oxalate.  The  oxalic  acid  is  the  result  of  the  oxidation  of  carbohy- 
drates, and  its  formation  can  be  shown  to  take  place  especially  in  the 
immediate  vicinity  of  the  f ungus-hyphsa ;  whether  in  the  hyphsa  them- 
selves or  not,  the  author  has  not  at  present  been  able  to  determine. 
The  irritation  caused  by  the  resistance  of  a  solid  body  to  the  growth 
of  the  hyphsa  promotes  the  formation  of  tufts  of  organs  of  attachment, 
from  which  is  excreted  a  fluid  which  penetrates  into  the  adjacent 
living  cells  and  kills  them.  These  dead  cells  then  produce  other 
fluids  which  serve  as  nutrients  to  the  fungus.  The  parasite,  in  fact, 
poisons  the  living  host,  and  the  products  of  poisoning  serve  as  nutrient 
materials  for  its  own  further  development.  When  it  has  once  entered 
the  living  host  the  mycelium  developes  with  great  rapidity ;  first  of 
all  destroying  the  protoplasm  of  Uie  living  cells,  then  the  middle 

•  Bot.  Ztg.,  xliv.  (1886)  pp.  377-87,  393-404,  409-26,  433-41,  449-62,  465-74 
(I  fig). 
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lamella  of  the  cell-walls,  and  partially  also  tbe  rest  of  the  oellulose. 
The  destruction  of  the  cell-walls  is  brought  abont  directly  bj  a 
ferment,  that  of  the  protoplasm  either  by  a  ferment  or  by  acids  or 
salts  dissolved  in  the  cellnsap. . 

The  Peziza  does  not  attack  all  plants  alike ;  those  especially 
liable  are  species  of  Petuniay  Phateolus  vulgaris,  Zinnia  elegaH$,  and 
Daucus  ;  species  of  Hdianthus  and  Solanum  tuberosum  to  a  less  degree. 

The  sderotiom  of  the  hemp,  caused  by  a  species  named  by  Tichomi- 
row  P.  Kauffmanniana,  is  apparently  identical  with  that  of  P.  sclero- 
iiarum^  as  also  is  probably  that  of  the  rape.  The  sclerotium-disease 
which  attacks  caltivated  clovers,  especially  Trifolium  pratensey  repens^ 
incamatum,  and  hyhridumf  appears  to  be  due  to  a  different  species, 
P.  ciborioides  Fr.  (Sderotinia  Trifoliorum  Eriks.). 

Diseases  of  Crops.* — In  the  first  part  of  an  exhaustive  work  ^in 
Swedish)  on  the  diseases  of  crops,  Herr  J.  Eriksson  gives  special 
descriptions  of  the  following  : — 

1.  Gall-formations  on  tiie  roots  of  barley.  This  is  due  to  the 
attacks  of  nematoids. 

2.  The  rust  of  timothy-grass  and  oat.  Caused  by  a  fungus 
apparently  identical  with  Fuckers  Scolicoirichum  graminis  parasitic  on 
various  grasses. 

3.  Bose-rust.    The  cecidial  form  of  Phragmidium  SHbcortidum. 

4.  Mildew.  The  most  abundant  form  of  rose-mildew  in  Sweden 
is  Spihwroiheca  pannosa,  Podosphsera  oxycuMnthse  is  also  extremely 
common  on  the  hawthorn.  Unciwda  Aceris  and  U,  Tulasnii  occur  on 
the  maple.  The  conidial  stage  of  an  undescribed  mildew  attacks 
several  species  of  Erica^  e.g.  E.  gracilis^  and  is  thus  described: — 
Oidium  erictnum  n.  sp.  Hyphi  conidiophori  solitarii,  60-80  fi  longi, 
folia  et  caules  ubiqne  incolentes.  Spone  ellipticsd,  utrinque  rotundated, 
34-46  ft  longed,  12--16  fi  latao.  On  Acacia  Lophantha  the  author  finds 
a  new  and  peculiar  form  of  Erysiphe  Martii. 

5.  The  spot-disease  of  roses.     Caused  by  Erysiphe  radiosum. 

6.  Apple-scurf.  Fusidadium  dendriticum.  Occurring  both  on  the 
leaves  and  on  the  fruit  Pear-scurf  is  caused  by  F.  pyrinum  ;  cherry- 
scurf  by  a  different  species,  which  is  thus  described : — Fusidadium 
Cerasi,  Hyphasma  supra  epidermidem  cerasi  effusum,  maculas 
minutas  orbiculares  sericeas  sordide  cineroas  in  cute  immersas 
sistens.  Hyphi  assurgentes  flavescentes,  simplices  v.  bifurci,  tenuiter 
septati.  Conidia  subelliptica,  utrinque  acuminata,  18-22  ft  longa, 
4  /A  lata,  simplicia  v.  uniseptata. 

7.  Spot-disease  on  wild  pears.  Due  to  Xyloma  Mespili  DC.  {Mor^ 
ihiera  Mespili  Fkl.). 

8.  Myrtle  spot-disease.  Caused  by  a  new  species,  Cercospora 
Myrti.  Maculfe  epiphyllsB,  subrotundsB,  rufo-purpuren.  Cfospituli 
hypophylli,  fasciculati,  fusco-atri.  Conidia  longissima,  curvula,  versus 
apicem  attenuata,  cuspidata,  fnsca,  3-6-septata,  60-100  ft  longa, 
2-4  fi  lata. 

*  EriksBOD,  J.,  *  Bidrag  till  k&nnedomen  om  vara  odlade  v&zters  sjukdoniar,' 
No.  1,  85  pp.  and  1  pL,  Stookhohn,  1885.  See  Bot.  CentralbL,  zxvi  (1886) 
p.  335. 
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Tubercles  on  the  Soots  of  Alnus  and  the  ElsBagnaoesB.*— In  order 
to  establish  that  the  bacteroid  found  in  the  tubei^es  on  the  roots  of 
these  plants  is  peculiar  to  them,  Dr.  J.  Brunchorst  has  carefully 
examined  the  corresponding  structures  on  the  roots  of  OrateeguB 
prunifoHa^  Cyperu$  flavescens,  Juncua  hufoniua^  .^culua  Hippo- 
castanum,  Cycas,  CercUozamiOy  and  other  Cycadete,  without  finding  any 
organisms  bearing  the  remotest  resemblance  to  those  found  in  Alnua^ 
Elaeagnus,  Htppophaey  and  Shepherdia,  The  structures  in  the  parasitic 
fungus,  hitherto  regarded  as  spores,  the  author  now  regards  as  spor- 
angia, the  contents  of  which  break  up,  late  in  the  summer,  into  spores 
of  extreme  minuteness.  Herr  Brunchorst  proposes  for  the  parasite 
the  name  Frankia  suhiiliB^  probably  identical  with  Woronin's  and 
Frank's  Schinzia,  and  MQller's  Plcumodiophora,  He  now  regards  it 
as  belonging  to  ihe  Hyphomycetes,  but  with  a  mode  of  formation  of 
its  spores  peculiar  to  itself. 

Protoph3rta. 

Physiology  and  Korphology  of  Alcoholic  Fennents.t — Herr 
E.  C.  Hansen  deyotes  the  latest  instalment  of  his  treatise  on  this 
subject  to  the  methods  of  obtaining  pure  cultures  of  Saecharaimfcea 
and  other  similar  organisms.  He  states  that  the  formation  of  pellicles 
(Eahmhautbildung)  is  a  general  phenomenon  with  all  micro-organisms, 
both  with  bacteria  and  with  true  fongi.  It  takes  place  wUk  iJl  fonns 
of  Saccharamyces  when  the  cells  stand  for  a  sufficient  time  with  their 
fermenting  nutrient  fluid.  Under  these  conditions  S,  cerevUm  and 
8.  ellipsoideua  are  transformed  into  8,  PastarianuSj  and  a  development 
sets  in  of  filiform  and  baoterioid  cells.  One  condition  for  this 
development  is  an  abundant  access  of  atmospheric  air.  It  conmienceB 
at  from  18°-15°  0. 

Abnormal  Secretion  of  Hitrogenous  Substances  by  Teasts  and 
Koulds.:( — According  to  MM.  XT.  Gayon  and  E.  Dubourg,  when  yeast 
is  suspended  in  water,  only  a  small  quantity  of  nitrogenous  matter 
passes  into  solution,  and  this  is  not  coagulable  by  heat.  If  the  water 
is  replaced  by  concentrated  solutions  of  such  salts  as  potassium 
acetate,  oxalate,  or  iodide,  sodium  phosphate  or  sulphate,  calcium 
chloride,  magnesium  sulphate,  tartar  emetic,  &c.,  the  liquid  dissolves 
a  considerable  quantity  of  albuminoids  which  are  either  partially 
coagulable  by  heat  and  acids  or  not  coagulable  at  alL  The  total 
amount  of  albuminoids  dissolved,  and  the  ratio  between  the  coagu- 
lable and  non-<x)agulable  portions  depend  on  the  nature  of  the  salme 
solution.  After  the  yeast  has  been  treated  with  these  solutions,  it 
can  still  yield  to  water  a  considerable  quantity  of  idbuminoids, 
partly  coagulable  and  partly  non-coagulable.  Many  other  soluble 
substances  behave  in  the  same  way  as  the  above  salts.    If  yeast  is 

*  Unters.  a.  d.  Bot.  Inai  T&bingen,  IL  (1886)  pp.  151-77  (1  pi.).  See  Boi 
Centralbl.,  xxviL  (1886)  p.  109.    Of.  this  Journal,  arUe^  p.  272. 

t  MeddeL  Garlsberg  Labor.,  ii.  pp.  152-210  (8  pis.  and  4  figs.),  with  French 
resume.    See  Bot.  Centralbl.,  xxvii.  (1886)  p.  163. 

X  Gomptes  Bendas,  oil.  (1886)  pp.  978-80. 
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previously  treated  with  methyl,  ethyl,  propyl,  or  octyl  alcohols,  glycol, 
or  glycerol,  it  yields  to  water  ooagolahle  albumin,  but  if  treated  with 
isopropyl  alcohol,  or  butyl  or  isobutyl  alcohol,  it  yields  only  non- 
coagnlable  albumin  to  water. 

The  yeast  which  has  been  deprived  of  its  nitrogenous  matter  is 
greatly  modified  in  appearance,  dimensions,  and  vitality.  Sometimes 
it  is  killed,  but  in  many  cases  it  revives  easily  when  placed  in  sac- 
charine musts.  The  abnormal  secretion  of  nitrogenous  substances 
under  the  influence  of  strong  saline  solutions  is  correlative  with  an 
increased  production  of  soluble  ferment.  All  the  varieties  of  yeast 
which  produce  inversion  behave  in  the  same  way,  and  give  an 
abundant  secretion  of  albumin  and  invertin  or  sucrase,  but  those 
which  do  not  cause  inversion  behave  quite  differently,  and  yield  no 
more  albumin  to  saline  solutions  than  to  pure  water.  The  same 
behaviour  is  observed  in  the  case  of  inversive  and  non-inversive 
moulds. 

It  would  seem,  therefore,  that  the  inversive  power  of  a  yeast  or 
mould  is  intimately  connected  with  the  readiness  with  which  its 
membrane  permits  the  passage  of  albuminoids. 

Gum-ferment  in  Barley  and  Malt.*—  Herr  J.  Oaunersdorfer 
finds  the  ^'  gum-ferment "  of  Wiesner  f  in  various  kinds  of  barley 
and  malt,  especially  in  the  testa,  the  parenchyma  of  the  pericarp,  and 
in  the  bast-fibre-l&e  elements  of  the  paleas.  In  malts,  Wiesner's 
characteristic  reaction  for  this  substance,  a  blue  precipitate  with 
orcin  and  hydrochloric  acid,  is  obscured  by  the  malt-diastase  being 
coloured  red,  brown,  and  finally  yellow,  by  the  same  reagents. 

Aoetio  Ferment  which  forms  Cellulose.:^  —  Mr.  A.  J.  Brown 
obtained  pure  cultivations  of  the  peculiar  acetic  ferment  known  as 
the  "  vinegar-plant "  or  '^  mother  "  (for  which  he  suggests  the  name 
Bacterium  xylinum)  by  a  combination  of  the  frictional  and  dilution 
methods,  and  by  growing  it  on  solid  gelatin.  The  plant  gives  rise 
to  a  membranous  growtib,  in  all  sorts  of  conditions,  a  form  which 
B.  aceti  never  assumes.  Moreover,  B,  xylinum  gives  all  the  reactions 
of  cellulose,  which  the  former  does  not.  The  fermentative  actions 
are  similar  in  the  two  forms.  When  treated  with  H.  MuUer's  bromine 
method,  the  membranous  growth  leaves  a  film  of  pure  cellulose. 
Experiments  show  that  the  vinegar-plant  forms  its  cellulose  from 
dextrose ;  neither  cane-sugar,  starch,  nor  ethylic  alcohol  are  converted 
into  this  substance.  The  plant  gives  rise  to  a  double  action,  viz. 
the  production  of  gluconic  acid,  and  the  formation  of  cellulose. 
Mannitol  and  IsBVulose  are  also  converted  into  cellulose  by  this  plant 

Microbe  of  Hitrification.§— M.  J.  B.  Schnetzler  collected  the 
efflorescence  of  calcium  nitrate  on  a  wall  exposed  to  nitrogenous 

*  Allg.  Zeiiflohr.  f.  Bierbrauerei  u.  MalzfabrioatioD,  1886,  Kos.  3  and  4.    See 
Bot  Centralbl.,  xxvii.  (1886)  p.  39. 
t  See  this  Journal,  ante,  p.  106. 
X  Journ.  Chem.  Soc.  Lond.,  xlix.  (1886)  pp.  432-9. 
§  Arch.  Sci.  Phys.  ct  Nat.,  xvi.  (1886)  pp.  73-4. 
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exhalations,  and  dissolved  in  distilled  water.  A  drop  of  this  water 
placed  on  sterilized  gelatin  developed  the  next  day  great  quantities  of 
a  minute  gloholar  microhe,  ahont  1  /a  in  diameter,  which  swarmed 
rapidly  in  the  water,  and  displayed  the  closest  resemhlance  to 
BMterium  Fitzianum  Zopf,  which  converts  glycerin  into  ethyl-alco- 
hol. It  is  always  accompanied  by  a  number  of  other  forms,  especially 
£•  mhtile. 

Organisms  of  Sulphuretted  Waters.*  — M.  L.  Olivier  has 
examined  the  vegetable  organisms  in  a  number  of  sulphuretted  springs 
in  different  parts  of  France,  and  finds  bacteria  present  in  all  of  them 
without  exception,  having  the  power  of  retaining  their  vitality  up  to 
at  least  as  high  a  temperature  as  50°  0.  In  cold  springs  these  organ- 
isms are  of  the  nature  of  leptothrix,  the  filaments  of  which  contain 
granulations  of  sulphur  reduced  out  of  the  water.  In  the  hot  springs 
the  organisms  might  rather  be  described  as  bacilli  of  extreme 
tenuity,  varying  on  the  one  hand  to  the  form  of  micrococcus,  on  the 
other  hand  to  ^terium ;  they  are  all  immotile.  These  also  serve  as 
accumulators  of  sulphur,  which  is  found  in  the  glarous  mass  in  a 
crystalline  state,  and  is  contained  also  in  their  protoplasm. 

Microsporon  fnrfiir,  the  pathogenic  Microbe  of  Tuberculo8i8.t — 
MM.  Duguet  and  J.  H^ricourt  find  this  microbe  to  be  a  universal 
accompaniment  of  tuberculosis,  whether  the  ordinary  bacilli  are 
present  or  not,  and  its  injection  into  rabbits  invariably  caused  this 
disease.  The  bacillus  of  tuberculosis  is  regarded  by  the  authors  as  a 
micro-organic  form,  corresponding  to  one  of  the  phases  in  the  evolu- 
tion of  Microsporon  fur/ur. 

Some  cases  of  acute  tuberculosis  examined  by  these  investigators 
presented  no  bacDli  or  zooglosa  forms ;  but  when  the  tissues  were 
treated  with  potash  (10  to  40  per  cent.),  a  delicate  mycelium  allied  to 
that  of  Microsporon  was  discovered ;  and  on  pushing  the  inquiry 
further  it  was  found  that  this  mycelium  was  more  frequently  present 
than  the  bacilli,  being  seen  not  only  in  the  tubercles,  but  also  in  the 
neighbouring  healthy  tissue.  Similar  mycelial  threads  can  also  be 
found  in  the  expectoration  mixed  with  the  bacilli.  The  cultures  of 
Microsporon  furfur  from  tubercle  produced  from  the  fungus,  and  those 
from  tubercles  of  man  are  precisely  the  same  in  character.  Cultiva- 
tions can  be  made  in  slightly  alkalized  bouillon  or  in  milk,  when  it 
becomes  possible  to  distinguish  an  aerobic  and  an  anaerobic  element. 
The  former  floats  at  the  surface,  and  at  a  temperature  of  from 
86-100°  Fahr.  forms  a  thick  membrane  composed  of  bacilli.  The 
latter  is  found  at  the  bottom  of  the  cultivation-tube  as  a  mass  of 
granulations  and  mycelium.  MM.  Duguet  and  H^ricourt  believe 
they  can  obtain  an  attenuated  virus. 

Typhus-bacillu8.:( — ^Dr.  A.  Pfeiffer  has  isolated  the  bacillus  found 
in  the  stools  of  typhus-patients  by  cultivation  in  agar-agar-flesh- 
peptone  jelly,  in  which  they  made  their  appearance  on  the  second  or 

•  CJomptes  Bendug,  cii.  (1886)  pp.  55&-9.  t  Ibid.,  pp.  943-6. 

X  Deutsch.  Med.  Woohenschr.,  No.  29,  1885.  Sec  Bot.  Centralbl.,  xxvii. 
(1886)  p.  15. 
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third  day  after  infectioD.  They  were  more  sharply  defined  in  1  per 
cent,  agar-agar  than  in  the  gelatin  sown  with  pnre  cnlturee  from  the 
mesenteric  glands  of  typhus-patients.  The  colonies  had  moderately 
sharp  outlines,  were  slightly  and  nniformly  granulated,  of  a  light 
brown  colour,  rarely  spherical,  but  irregularly  scooped  out  or  pear- 
or  lemon-shaped.  In  suspended  drops  ti^e  bacilli  )iad  an  active  spon- 
taneons  motion,  and  formed  long  mucilaginous  threads.  In  dry 
preparations,  coloured  with  alkaline  solution  of  methyl-blue,  they 
exhibited  the  characteristic  length  and  breadth  of  the  typhus-bacillus, 
and  especially  the  abundant  formation  of  vacuoles  observed  by  Oaffky. 
The  same  bacillus  was  found  also  in  the  intestines  of  the  corpses 
of  typhus-patients,  but  nowhere  except  in  the  human  body. 

Bacteria  in  the  Blood  of  Living  Animals.* — ^Herr  J.  v.  Fodor  has 
examined  the  blood  of  healthy  living  or  recently  killed  animals  for 
the  purpose  of  ascertaining  if  bacteria  develope.  ^ 

The  blood,  placed  in  sterilized  flasks  with  the  usual  precautions, 
was  kept  at  tiie  temperature  of  the  room,  or  in  incubators  at  85^  to 
87°  C.  for  several  weeks,  and,  after  excluding  errors  from  accidental 
impurities,  the  author  found  that  the  bleed  of  healthy  animals  con- 
tained no  bacterial  germs  capable  of  development.  It  was  also  found 
that  the  blood  of  diseased  animals,  provided  that  the  vascular  system 
remained  uninjured,  was  free  from  bacteria. 

The  author  furthermore  injected  non-pathogenic  bacteria  (B. 
termo^  B.  megcUherium,  B.  suhiilis)  in  enormous  quantities  into  the 
jugular  veins  of  living  rabbits,  and  found,  in  consonance  with  the 
results  of  other  observers,  that  the  injected  bacteria  disappeared  from 
the  blood  within  a  short  time  (occasionally  four  hours),  that  is  to 
say,  they  were  not  able  to  be  demonstrated  microscopically,  nor 
after  cultivation  in  peptonized  gelatin. 

Phosphorescent  Bacterium.t— Herr  J.  Naesch  records  an  instance 
of  a  bacterium  so  strongly  phosphorescent  with  a  green  light,  that 
people  standing  round  could  recognize  each  other's  features,  and 
accurately  obs^e  the  portion  of  the  minute-hand,  and  even  of  the 
second-hand  of  their  watches. 

♦  Attsh.  f.  Hygiene,  iv.  (1886)  p.  129. 

t  Helvetia,  1885.    See  Bet.  CentralbL,  xxviL  0886)  p.  161. 
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MICEOSCOPT. 

a.  InBtroinents.  Accessories,  ftc* 

Bansofa  &  Lomb  Optical  Co-'s  Hew  Student  Miorosoapet — ^The 
Bansch  &  Lomb  Optical  Co.  have  issned  the  low-prioed  Microscope 
for  students  shown  in  fig,  201.    It  is  constructed  on  ute  Wale  principle 

Fia.  201. 


of  concentric   inclination  of   the  arm,  bj  which  the  instrument 
becomes  more  firm  the  further  it  is  inclined.    It  also  has  a  new  roUer 

*  This  sabdiTision  oontahis  (1)  Standi;  (2)  Rje-pieoes  and  ObjeotiT«f ; 
(8)  Ulnininating  Apparatus;  (4^  Other  Accessories;  (5)  Photo-micrography; 
(6)  Manipulation ;  (7)  Microscopical  Optics,  Books,  and  luscellaneons  i 

f  The  Microscope,  yL  (1886)  p.  199  (1  Ag.). 
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Crouch's  Grand  Model  Microscope. 
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motion  for  the  fine-adjastment,  and  a  reyolving  diapliragm  fixed  to  a 
separate  arm  so  that  it  can  be  swung  out  of  the  optic  axis.  The  con- 
cave mirror  is  attached  to  a  bar,  the  axis  of  which  lies  in  the  plane 
of  the  stage,  so  that  illumination  may  be  directed  on  the  object  from 
any  point  below  or  above  the  stage.  The  base  and  arm  are  japanned, 
the  latter  being  fastened  at  any  desired  angle  by  means  of  milled 
heads  in  the  pillars. 
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Bmoothness  and  steadiness  of  foonsing,  and  can  be  used  alone  for 
focnsing  all  powers  up  to  1/6  in.,  while  the  fine-adjustment  is 
claimed  to  be  of  the  "  greatest  possible  delicacy  and  stability,  the 
most  perfect  arrangement  yet  applied  to  the  Jackson  model  form  of 
Microscope." 

The  substage  (figs.  202,  203,  and  204)  is  hinged  so  as  to  give 
increased  facility  for  inserting  and  removing  illuminating  accessories. 
It  can  also  be  entirely  removed  by  a  lateral  slide  when  required. 

The  mirror-stem  in  the  Premier  and  Student's  Microscopes  (figs. 
203,  201,  and  205)  is  pivoted  from  the  attachment  to  the  limb,  so 
that  it  can  be  brought  up  level  with  or  above  the  stage  in  a  more 
convenient  manner  for  oblique  illumination  than  with  the  crank  arm. 

Cutter's  Cam  Fine  Adjustment* — Dr.  E.  Cutter  has  for  years 
**  sought  to  simplify  the  mechanism  of  the  compound  Microscope  so 
that  a  really  good  instrument  might  be  had  for  less  money — ^not  for 
the  sake  of  doing  away  with  the  magnificent  mechanisms  now  extant, 
but  for  paving  the  way  for  them  by  making  Microscopes  as  plentiful 
and  popular  as  pianos  and  orgahs."  This  contribution  is  one  effort 
in  this  direction. 

"  Two  ideas  are  involved :  (1)  To  have  a  cam  or  cams  at  the  distal 
end  of  the  stage,  which  is  a  steel  or  brass  plate  fastened  to  the  proxi- 
mal end  of  the  bed-plate  of  the  stage ;  (2)  To  have  four  cams,  one 
at  each  angle  of  the  quadrangular  stage,  which  is  drawn  down  to 
the  bed-plate  by  springs  beneath,  suggested  by  the  late  Dr.  Elsberg. 

The  advantages  of  the  cam  fine-adjustment  are : — 

1.  Simplicity,  as  compared  with  the  screw  fine-adjustment.  A 
screw  adjustment  is  a  double-faced,  projecting,  spiral,  inclined  plane 
wound  on  a  shaft.  This  plane  runs  on  another  re-entrant  double 
spiral  inclined  groove  winding  around  the  inside  periphery  of  a  hole 
or  shaft,  usually  fixed.  For  use  on  the  stage  the  screw  adjustment 
must  not  wabble,  yet  it  must  move  readily  and  have  no  loss  of 
motion  upwards  or  downwards,  inwards  or  outwards.  Experience 
has  taught  that  it  takes  a  skilled  mechanic  to  make  a  good  fine  screw 
adjustment.  For  ordinary  screw  threads  the  requirement  is  to  bind 
in  one  direction,  but  not  in  the  other  direction.  Such  screw  threads 
ill  answer  for  moving  backwards  and  forwards  with  the  accurate 
delicacy  of  such  an  instrument  of  precision  as  the  compound  Micro- 
scope. It  is  expensive  to  make  a  fine  screw  adjustment,  and  there  are 
few  workmen  that  can  make  them. 

On  the  other  hand  the  cam  adjustment  is  easily  made  by  centering 
a  metallic  disc,  outside  of  the  true  centre,  on  an  axis  of  steel  wire.  It  is 
simple  to  mount.     Even  an  unskilled  artisan  can  make  and  mount  it. 

2.  Cheapness, 

8.  Effectiveness,  No  mechanical  motion  is  so  sure  and  effective.  A 
short  lever  attached  to  the  axis  of  the  cam  gives  the  means  of  apply- 
ing required  motions  with  ease  and  certainty.  The  amount  of 
motion  can  be  regulated  exactly.    It  is  rapid  and  sensitive. 

4.  Not  liable  to  get  out  of  order,  as  the  spring  or  springs  holding  the 

*  The  Microscope,  vi.  (1886)  pp.  101-4  (1  fig.). 
Ser.  2.— Vol.  VI.  3  y 
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stage  to  the  stage-plate  keep  tbe  parts  in  contact  together,  and  com- 
pensate for  the  loss  by  wear,  which  is  on  one  surface  in  one  direction, 
to  wit,  downwards,  while  the  wear  of  the  screw  is  on  two  surfaces  in 


t^o  directions,  to  wit,  upwards  and  downwards.  In  the  hands  of  an 
active  worker  this  wear  of  a  screw  makes  an  unpleasant  loss  of 
motion  in  two  directions,  and  which  it  is  not  easy  to  remove  in  the 
case  of  a  screw.  The  cam  gives  the  minimum  of  trouble  for  wear 
and  loss  of  motion  thereupon. 

In  fig.  206  the  stage  is  represented  as  arranged  for  use,  so  that  it  can 
be  elevated  or  depressed.  When  not  in  use  the  cam  lever  is  turned  so 
as  to  lie  parallel  with  the  stage,  and  the  stage  is  not  put  on  a  stretch. 
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The  author  then  discDSses  the  objection  that  the  inclination  of  the 
stage  is  a  '^  barbarous  "  device,  and  says  that  he  has  nsed  it  snocess- 
fally  with  objectives  as  high  as  a  1/10  in.,  bat  to  obviate  all  annoy- 
ance from  this  objection,  he  has  adopted  Dr.  Elsberg*s  idea  of  multiple 
cams,  one  at  each  comer  of  the  stage ;  the  two  distal  cams  being  on 
the  same  axis,  and  the  two  proximal  cams  on  the  same  axis.  A  rod  or 
rods  connect  the  arm  levers,  and  springs  hold  down  the  stage  on  the 
bed  stage  plate.  The  combined  action  of  these  cams  gives  hori- 
zontal motion. 

Swift's   Paragon    Microscope  <Wale'B  form).— In  this  Micro- 
scope (fig.  208)  Messrs.  Swift  have  adopted  the  form  of  inclining  limb 
devised  by  Mr.  George  Wale,  of  the  United 
States,  which  we  have  repeatedly  described.  Fig.  207. 

The  increased  curve  of  the  lunb  allows  complete 
rotation  of  the  mechanical  stage.  The  center- 
ing and  rotating  substage  is  furnished  with  rack 
movement,  on  which  it  is  applied  by  a  dove- 
tailed slide.  The  mirror,  with  gimbal,  two 
arms,  and  rotating  socket,  slides  on  the  tail- 
piece, which  is  hinged  to  swing  laterally  on  the 
end  of  the  limb. 

To  this  instrument  Messrs.  Swift  have 
applied  a  new  arrangement  of  fine-adjustment 
which  they  have  patented.  The  mechanism  is 
shown  in  fig.  207,  where  A  A  is  the  body-tube 
(the  middle  part  cut  away  to  show  the  action). 
This  is  connected  at  either  end  at  the  back 
with  a  chamfered  slide,  fitted  to  move  accurately 
and  lightly  on  the  front  of  the  coarse-adjustment 
slide  B  B  of  the  usual "  Jackson  "  form,  a  spiral 
spring  above  and  at  the  back  pressing  it  down- 
wards. A  long  lever  D  is  attached  to  the 
plate  B  B,  to  pivot  at  E  ;  by  the  action  of  the 
milled  head  F,  on  the  lower  end  G  of  the  lever, 
the  lifting  stud  C,  connected  with  the  cham- 
fered slide  behind  the  body-tube  B  B,  is  raised 
very  slowly  through  a  focusing  range  of  about 
1/10  in. ;  ^e  reverse  action  of  the  screw  allows 
the  spiral  spring  above  to  press  the  slide  down- 
wards. 

By  this  very  simple  mechanism  the  fine- 
adjustment  is  applied  to  the  front  of  the  coarse- 
adjustment,  and  acts  on  the  whole  body-tube, 
and  not  merely  on  the  nose-piece,  so  that  the 
magnification  is  not  altered  by  changes  in  the 
focal  adjustment    It  is  obvious  that  the  slow- 
ness of  the  motion  is  here  controlled  by  three 
factors :  (1)  the  length  of  the  lever  D,  (2)  the  distance  of  the  lifting- 
stud  C  from  the  pivot  or  fulcrum  E,  and  (3)  the  pitch  of  the  screw- 
thread  on  F.    We  understand  that  Messrs.  Swift  anticipate  being  able 
to  adapt  this  system  of  focusing  to  all  their  better  class  of  instruments. 

3  Y  2 
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SwiPT*8  Paragon  Microsoopk. 
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Qaeeii*8  Acme  Ho.  4  Micro- 
scope.*— ^Messrs.  J.  W.  Qaeen  & 
Co*8.  "  Acme  No.  4  "  Microscope 
(figs.  209  and  210)  differs  from 
the  previous  "  Acme "  models  in 
haying  the  fine-adjustment  at  the 
lower  end  of  the  straight  part  of 
the  limh.  The  diaphragm  is  also 
on  a  hinged  arm  which  may  be 
readily  swung  aside  when  oblique 
light  is  required..  The  mirror 
arm  slides  in  a  groove  in  the 
swinging  tail-piece. 


Micr.  Bulletin  (Queen's),  iu.  (1886)  p.  17  (1  pi.  and  I  fig.). 
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Watson's  New  Histological  Microscope.— Messrs.  W.  Watson 
and  Sons  haye  designed  this  instrument  for  the  use  of  class  students, 
and  it  is  sold  at  a  very  moderate  price. 

It  has  the  fine-adjustment  introduced  by  Messrs.  Watson,  and 
hitherto  confined  to  the  larger  instruments,  and  also  a  novel  featuro 


in  connection  with  the  stage  which  is  so  simple  that  it  is  a  little 

remarkable  that  it  has  not  been   suggested  before.    This  consists 

Yjq  212  ^  adding  to  the  stage  two  raised 

parallel  ribs  on  whidi  the  object 

rests,  and  on  which  it  can  be  readily 

moved  about    The  surface  of  the 

stage  is  thus  kept  free  from  scratches 

I    and,  what  is  more  important,  friction 

is  reduced  to  a  minimum. 

Newton's  Microscopic  Attach- 
ment  for    Lantern   Projection. — 

I    This  is  a  simple  apparatus  to  screw 

on  to  the  nozzle  of  any  lantern  in 

place  of  the  front  lens,  and  with  the 

limelight  it  is  claimed  that  it  will  show  an  ordinary  microscopic  slide 

on  the  screen  8  feet  in  diameter  far  more  brilliantly  and  better  defined 
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than  the  old  forms  of  lantern  Microscopes.  It  has  a  large  rotating 
diaphragm  forming  an  entirely  open  stage,  which  greatly  facilitates 
the  manipulation  and  giyes  a  clean  sharp  edge  to  the  disc.  By  a 
prism  the  image  can  be  thrown  down  oii^  paper  for  drawing.  Ajiy 
good  Microscope  objectiyes  can  be  used. 

For  high  power  work  it  cannot  of  course  compare  witi  the 
Wright  and  Newton  lantern  Microscope. 

Leeuwenhoek's  Microscopes. — Leeuwenhoek,  it  will  be  remem- 
bered, published  nearly  the  whole  of  his  microscopical  investigations 
through  the  medium  of  the  Boyal  Society,  and  yet,  beyond  the  occa- 
sional statement  by  himself  that  his  obseryations  were  made  with 
simple  Microscopes,  nothing  appears  to  have  been  definitely  known 
by  his  contemporaries  regarding  their  actual   construction.      The 


Fio.  213. 


Fia.  214. 


general  impression  during  his  lifetime  seems  to  have  been  that  he 
utilized  lenses  consisting  of  spherules  of  blown-glass.  At  his  death 
(1723)  he  bequeathed  to  the  Boyal  Society  a  cabinet  containing 
twenty-six  of  his  Microscopes  (now  lost^,  and  these  were  reported 
upon  *  somewhat  vaguely  by  Martin  Folkes,  Vice-President  of  the 
Boyal  Society,  who  appears  not  to  have  directed  his  attention 
minutely  to  their  construction. 

In  1740  these  Microscopes  were  examined  and  described  f  to  the 
Boyal  Society  by  Henry  Baker,  F.B.S.,  whence  it  appears  Uiat  the 
magnifiers  were  not  spherules  of  blown-glass,  but  bi-convex  lenses 
having  worked  surfaces,  and  that  they  ranged  in  power  from  1/5  in.  to 
1/20  in.,  magnifying  from  40  to  160  diameters.  No  figure  of  any  of 
the  instruments  was  however  published  until  1753,  when  Baker  j: 
issued  two  outline  drawings  representing  both  sides  of  one  of  them 

♦  Pha.  Tranft,  xxii  (1723)  pp.  446-63.  f  Ibid.,  xlL  (1740)  pp.  508-19. 

}  *  Employment   for  the  MioroBOope,'  Ist  ed.,  1753,  pp.  43^,  pL  xyiL 
figs.  7  and  8. 
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constrncted  of  silver.  These  drawings  are  reproduced  in  figs.  213  and 
214 ;  but  they  do  not  give  at  all  a  clear  idea  of  the  construction  of  the 
instruments.  It  was  therefore  with  much  interest  that  we  learnt 
that  Prof.  A.  W.  Hubrecbt,  of  Utrecht,  the  eminent  zoologist,  was 
coming  to  London,  bringing  one  of  Leeuwenhoek*s  Microscopes, 
belonging  to  the  Zoological  Laboratory  of  the  University  of  Utrecht. 
Unfortunately  Prof.  Hiibrecht's  visit  was  during  the  recess,  so  that 
there  was  no  opportunity  of  exhibiting  it  to  the  Society,  but  by  his 
courtesy  we  were  enabled  to  make  careful  drawings  and  models  of  the 
instrument,  the  two  sides  of  which  are  accurately  shown  in  figs.  215 
and  216,  full  size. 

The  lens  is  bi-convex,  of  about  1/4  in.  focus,  and  is  mounted 
between  two  concavities,  provided  with  minute  apertures,  made  in  two 
corresponding  thin  plates  of  brass,  which  are  held  together  by  three 

Fig.  215.  Fio.  216. 


rivets,  two  at  the  upper  end,  and  one  at  the  lower.  The  object  is 
held  in  front  of  the  lens  on  the  point  of  a  short  rod,  the  other  end  of 
which  screws  into  a  small  block  or  stage  of  brass,  which  is  riveted 
somewhat  loosely  on  the  smoothed  cylindrical  end  of  a  long  coarse- 
threaded  screw,  acting  through  a  socket  angle-piece  attached  behind 
the  lower  end  of  the  plates  by  a  small  thumb-screw.  The  long  screw 
serves  to  adjust  the  object  in  the  axis  of  the  lens  in  the  vertical 
direction,  whilst  the  pivoting  of  the  socket  angle-piece  on  its  thumb- 
screw gives  lateral  motion.  The  object-carrier  can  be  turned  on  its 
axis,  as  required,  by  screwing  the  rod  into  the  stage.    For  focusing,  a 
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thamb-screw  passes  through  the  stage  near  one  end,  and  presses  verti- 
cally against  the  plates,  causing  the  stage  to  tilt  up  at  that  end ;  the 
fitting  of  the  long  screw  carrier  (angle-piece)  is  such  that  the  stage  at 
the  end  is  sprung  down  somewhat  forcibly  on  the  brass  plates,  and  it 
is  against  this  pressure  that  the  focusing  screw  acts.  The  metal 
knob  on  the  object-carrier  has  a  small  projection,  which  appears  to 
have  been  intended  by  Leeuwenhoek  to  fit  in  the  hole  in  the  brass 
plates  beneath  it,  and  thus  retain  the  object  opposite  the  lens. 

It  is  evident  from  the  extreme  simpHcity  of  the  construction  of 
this  Microscope  that  the  success  of  Leeuwenhoek*s  investigations  did 
not  depend  essentially  on  the  excellence  of  the  instruments  he 
employed,  and  as  has  been  before  remarked,  it  is  simply  wonderful 
that  he  was  able  to  do  such  work  with  them  as  is  recorded  in  his 
publications. 

MiUBchenbroek's  Microscope. — Prof.  Hiibrecht  also  brought  with 
him  the  Musschenbroek  Microscope  shown  in  fig.  217  (about  2/3  size), 
which  is  only  second  in  interest  to  that  of  Leeuwenhoek.    It  was 

Fig.  217. 


devised  by  J.  van  Musschenbroek  (about  1695),  the  brother  of  P.  van 
Musschenbroek,  who  became  Professor  of  Mathematics  and  Physics  at 
the  University  of  Utrecht  The  first  representation  of  this  form  of 
instrument  was  given  by  Zahn,  in  his  '  Oculus  Artificialis,'  2nd  ed., 
1702,  p.  781. 

The  object-lens  is  a  simple  bi-convex  lens,  mounted  between  two 
plates  of  brass,  having  minute  central  apertures  forming  diaphragms 
fitting  in  a  horn  cell,  pierced  laterally  so  as  to  be  adjustable  on  the 
end  of  a  metal  rod-support,  which  is  connected,  by  a  second  rod  and 
three  ball-and-socket  joints,  with  a  slide-socket  in  which  various 
object-carriers  are  placed.    The  objects  were  held  on  the  end  of  a 
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pin,  shown  in  the  fig.  There  is  also  a  small  wooden  stage  on 
which  materials,  d^c,  can  be  placed,  or  a  bottle  or  test-tube  can  be 
stood  upon  it  and  held  in  place  by  being  tied  to  a  rod  which  slides 
yertically  in  the  brass  socket  supporting  the  stage.  The  carrier  on 
the  left  is  provided  with  a  long  spring,  under  which  rods  of  various 
shapes  for  holding  objects  can  be  slid  and  rotated  in  notches  and 
holes  made  on  either  side  of  the  fork-support. 

This  is  the  first  application  known  to  us  of  ball-and-socket  move- 
ments to  a  simple  Microscope. 

Beeldsnyder^B  Achromatio  Objectiye.— Another  object  of  interest 

brought  by  Prof.  Hiibrecht,  was  the  objective  shown  in  fig.  218,  which 

is  of  special  interest  in  the  history  of  the  evolution  of  the  Microscope 

from  the  fact  that  Uie  late  Prof.  P.  Harting  *  assigned 

Fig.  218.         j^  construction  to  about  the  year  1791,  by  Francois 

Beeldsnyder,  of  Amsterdam. 

The  combination  consists  of  two  bi-convex  (green) 

crown  lenses  of  22  mm.  and  19  mm.  focus  respectively, 

with  an  interposed  bi-concave  flint  lens,  the  combined 

focus  being  21  mm.,  and  tiie  diameters  6*5  mm.     The 

lenses  fit  somewhat  loosely  in  a  brass  cell  screwing 

into  the   brass  mount.     The  surfiices  are  somewhat 

imperfectly  polished.      The  image   obtained   by   the 

objective  when  used  with  an  eye-piece,  is  but  little  better  than  that 

given  by  an  ordinary  non-achromatic  simple  object-lens  diaphragmed 

as  was  usual  before  the  application  of  achromatism.    The  increase  of 

light  due  to  the  greater  aperture  hardly  compensates  for  the  loss  duo 

to  the  greyness  of  the  polish. 

ftueen's  "Parfocal  Eye-pieces."— Messrs.  J.  W.  Queen  and  Co. 
announce  f  that  they  are  prepared  to  furnish  eye-pieces  (parfocal  = 
of  equal  focus)  which  can  be  "  changed  without  altering  focus,"  or, 
in  other  words,  eye-pieces  with  which  the  amplification  of  the  Micro- 
scope is  in  exact  inverse  proportion  to  their  focal  length.  This  is 
accomplished  by  so  adjusting  the  mounting  of  the  eye-pieces  that 
their  anterior  principal  focus  always  lies  at  the  same  place  in  the 
body-tube. 

The  position  of  the  anterior  principal  focus  is  readily  calculated 
ibr  every  eye-piece.  If  a  is  the  distance  of  the  diaphragm  from 
the  field  lens,  and  x  the  focal  length  of  the  latter,  the  distance  of  the 
anterior  f ocas  above  the  diaphragm  will  be 


^      X  —  a       x\        x)  ^ 
strictly  approximately 


*  *  Das  Mikroskop '  (German  trans.),  2nd  ed.,  1866,  iii.  pp.  132-3. 
t  Micr.  Bulletin  (Queen's),  iii.  (1886)  p.  81. 
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Fine-A^'nstment  to  the  New  Zeiss  Stands.*  — Dr.  S.  Czapski 
gives  a  short  account  of  the  simplified  constrnction  of  the  fine-adjust- 
ment as  now  adopted  for  the  Zeiss  Microscopes. 

The  triaugular  bar  C,  fig.  219,  is  screwed  firmly  to  the  stage.  On  it 
moves  a  hollow  piece  B,  which  is-conneoted  inseparably  with  the  arm 
A  carrying  the  tube.  The  accuracy  of  the  fitting  of  B  and  C  is 
insured  by  the  brass  plate  D,  which  is  fastened  to  B  by  a  pin.  At 
its  upper  end  C  is  cut  away  for 

about  15  mm.  and  B  hollowed  p^^  219. 

out  at  the  corresponding  place 
so  that  space  is  obtained  for  a 
spiral  spring.  This  spring 
bears  below  against  the  hol- 
lowed out  part  of  B,  its  upper 
end  being  connected  with  the 
projections  of  a  piece  E, 
screwed  into  0.  The  piece  B 
is  closed  above  by  the  brass 
cap  F,  in  which  is  the  female 
screw.  To  the  top  of  the 
micrometer  screw  is  fitted  a 
bell-shaped  head,  and  at  its 
lower  end  is  a  small  nut  for 
preventing  inadvertent  extrac- 
tion of  the  screw.  The  lower 
end  of  the  screw  is  rounded 
off  and  bears  against  the  flat 
surface  of  a  hard  steel  cylinder 
let  into  £.  The  space  allowed 
for  the  play  of  tiie  screw  is 
only  5  mm.,  but  this  is  suffi- 
cient for  all  practical  purposes.  Notwithstanding  the  relatively  long 
female  screw  (which  guarantees  safety  of  movement  and  slight  wear 
and  tear),  the  fine-adjustment  screw  is  on  the  whole  rather  iwort  and 
correspondingly  firm.  The  binding  screw  at  the  back  of  B  serves  to 
fix  B  in  any  desired  position  (during  transport,  &c.),  and  thus  to 
prevent  the  screw  mechanism  from  injury. 

How  the  apparatus  works  is  evident  from  the  fig.  When  turned 
the  micrometer  screw  remains  in  the  same  place,  bearing  against  0. 
The  female  screw  on  the  other  hand  moves  over  it,  raising  or  lowering 
the  tube-carrier  BA  connected  with  it.  By  its  own  weight  AB 
counteracts  the  rise,  and  thus  supplies  the  place  of  the  strong  spiral 
spring  formerly  employed.  The  weak  spring  here  adopted  acts  in  the 
same  direction  as  the  weight  of  A  B,  and  serves  to  assist  the  latter 
when  the  upper  part  of  the  Microscope  is  placed  horizontally.  The 
micrometer  screw  is  a  left-handed  one,  in  order  that  when  the  screw 
head  is  turned  to  the  right  the  tube,  as  is  usual,  may  sink. 

*  ZeitBchr.  f.  Wifla.  Mikr.,  iii.  (1886)  pp.  207-9  (1  fig.). 
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Wenham's  Frictionleflw  Fine-Adjustment — ^Messrs.  Bobs  have 
applied  to  Mr.  F.  H.  Wenham's  Badial  Microscope  the  form  of  fine- 
adjustment  shown  in  fie.  220. 
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are  two  cams,  one  on  the  left  and  the  other  in  front,  and  they  are 

actuated  by  large  milled  heads  beneath  the  stage.   Two  spiral  springs 

on  the  projecting  rods  press  the  stage  plates 

against  the  cams.     A  very  smooth  motion  '"—  """ 

is  thus  obtained.      The  spring  clips  are 

raised  by  the  milled  head  on   the   left 

against  the  action  of  a  spiral  spring  which 

is  wonnd  on   the  axis,  and  they  provide 

an  unusual  depth   of  space  for  cells  or 

other  thick  objects.     The  stage  was  more 

especially  intended  for  use  with  a  photo- 

micrographic  camera. 

Electric  Incandescence  Lamp.— This, 
fig.  222  (received  anonymously  from 
America),  is  a  very  convenient  form  of 
incandescence  lamp  for  use  in  the  sub- 
stage.  The  glass  receiver  with  the  carbon 
filament  and  the  wires  for  connecting 
with  the  battery  are  screwed  into  the  sub- 
stage  adapter  shown  in  the  fig.,  from  which 
they  are,  however,  insulated  by  ebonite. 
Over  the  glass  receiver  fits  a  piece  of 
tubing  (shown  at  the  side),  which  carries 
either  a  condensing  lens,  a  disc  of  blue 
glass.  Or  a  pin-hole  diaphragm.    A  milled  p^^  223 

ring  working  in  a  screw-thread,  tightens 
or  loosens  the  setting  of  the  lamp,  so  as  to 
allow  of  its  renewal  in  case  of  breakage. 

ftueen's  Acme  Lamp.  •  — Mr.  J.  W. 
Queen  in  designing  this  lamp  (fig.  223), 
has  followed  out  his  belief  that  a  Micro- 
scope lamp  attaining  the  highest  efficiency 
could  be  produced  at  a  low  cost. 

The  careful  and  exact  application  of  a 
finely  figured,  ground,  and  polished  bull's- 
eye  lens  permits  the  use  of  a  very  small 
flame  and  wick.  This  feature  will,  it  is 
anticipated,  prove  a  valuable  one  for  sum- 
mer work,  where  the  heat  of  most  lamps 
is  very  objectionable.  The  buH's-eye 
gives  sufficient  light  for  a  1/12  in. 
objective,  using  only  the  usual  substage 
condenser  when  the  lamp  is  at  the  distance 
of  3  feet  from  the  mirror. 

The  lens  can  be  set  higher  or  lower, 
the  fiame  placed  flat  or  edgewise  towards 
the  lens.  The  shade  is  japanned  outside, 
but  bright  inside,  in  order  that  it  may  become  but  little  heated  by 

♦  Micr.  Bulletin  (Queen's),  iii.  (1886)  p  27  (1  fig.). 
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abflorption  from  the  radiation  of  the  flame.     The  handle,  being  of 
brass,  obviates  the  danger  from  breakage  incident  to  glass  handles. 

If  a  larger  flame  is  desired,  a 
Fig.  224.  larger    burner    and    chimney 

may  be  readily  applied.  The 
adjustable  stand  (fig.  224), 
since  issued,*  enables  the  lamp 
to  be  set  and  clamped  at  any 
height.  The  lamp  may  also 
be  inclined  by  means  of  the 
horizontal  axis,  so  as  to  throw 
the  beam  of  light  downward 
or  upward,  as  raay.be  neces- 
sary, and  there  clamped. 

Thompson's   Modification 
of  the  Nicol  Prism,  nving 
wider  angle  of  field-t— 3n  the 
ordinary     Nicol     prism     the 
available    polarized    field    is 
limited,  on  the  one  side  by 
the  intrusion  of  the  ordinary 
ray,  and  on  the  other  by  the 
vanishing  of  the  extraordinary 
ray  by  total  reflection.      Of 
the  various  methods  suggested 
from  time  to  time  for  widening 
the  available  angular  aperture, 
some  have  affected  one  side  of 
the  field,  some  the  other,  some 
both.     For  example,  the  sug- 
gestion made  by  Prof.  S.  P. 
Thompson  in   1881   (and   by 
Mr.  Glazebrook   in  1882)  to 
alter  the  prism  in  such  a  way 
as  to  make  the  balsam-film  a 
principal  plane  of  section,  has  the  effect  (irrespective  of  the  external 
shape  of  the  prism,  which  we  may  suppose  given^  of  throwing  back 
to  its  furthest  possible  limit  (for  any  given  cement)  the  point  at  which 
the  extraordinary  ray  vanishes  by  total  reflection.     The  obliquity  of 
the  end-face,  other  things  being  given,  affects  the  limit  of  intrusion 
of  the  ordinary  ray  to  a  much  greater  degree  than  it  affects  the  extra- 
ordinary ray,  hence  by  increasing  the  slope  of  the  end-faces  we  may 
add  to  the  available  width  of  field,  but  this  involves  increased  dis- 
tortion of  the  field  as  well  as  loss  of  light.    The  use  of  a  more  highly 
refringent  cement  than  Canada  balsam  causes  a  gain  on  the  side  of 
the  extraordinary  ray — it  thrusts   the  blue   iris  further  back — but 

»  Mior.  Bulletin  (Queen's),  iii.  (1886)  p.  35  (1  fig.), 
t  Phil.  Mag..  1886,  pp.  478-80  (1  pi.). 
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canses  a  slight  loss  on  the  side  of  the  ordinary  ray,  which  intrudes  a 
little  more  than  before. 

Now,  taking  the  Niool  prism  as  it  is  ordinarily  made,  there  wonld 
be  a  real  gain,  if  it  conld,  without  additional  labour  or  cost,  be  so  cut 
as  either  to  widen  the  field  (using  the  same  length  of  prism  as  before) 
or  to  shorten  the  length  of  the  prism  (if  obtaining  the  same  angular 
aperture  as  before).  The  method  of  cutting  adopted  by  Hartnack, 
and  that  suggested  in  1881  by  Prof.  Thompson,  both  add  to  the  cost 
of  spar  and  to  the  labour  of  cutting.  In  Hartoack*s  construction  the 
width  of  field  is  gained  partly  by  employing  linseed  oil,  partly  by  the 
device  of  making  the  plane  of  the  film  Ue  at  right  angles  to  the 
crystallographic  axis  of  the  spar.  In  Prof.  Thompson's  construction 
of  1881  the  balsam-film  was  made  to  lie  in  a  principal  plane  of  section, 
whilst  the  principal  axis  of  vision  through  the  prism  was  made  to  lie 
at  right  angles  to  the  crystallographic  axis.  A  gain  of  about  9°  in 
the  width  of  the  field  oyer  that  of  a  Nicol  of  the  same  external  form 
was  the  result ;  being  a  little  less  for  flattened  prisms,  a  little  more 
for  oblique-ended  prisms. 

Prof.  Thompson  has  now  devised  a  simple  modification  of  the 
mode  of  cutting  the  Nicol  prism,  which  possesses  several  of  the  ad- 
vantages of  these  costlier  methods  of  construction,  but  without  adding 
appreciably  to  the  cost 

Fig.  225  shows  the  ordinary  Nicol  prism  as  usually  cut,  the  end- 
faces  AB  and  CD  being  natural  faces  of  the  crystal  polished  up. 
The  books  assert  that  makers  of  Nicol  prisms  cut  down  these  faces, 
making  them  still  more  oblique  by  3"^,  but  the  author  has  not  found 
any  constructor  who  does  this.  The  natural  angle  between  the  face 
AB  and  the  arr^te  AD  is  about  109".    The  crystallographic  axis 

Fio.  225. 


makes  about  45'^  with  the  end-face  A  B.  The  balsam-section  is  at 
about  90°  to  the  plane  of  the  end-face.  The  consequence  of  this  is 
that  there  are  about  45"^  between  the  plane  of  the  balsam-film  and  the 
crystallographic  axis.  This  limits  the  field :  those  rays  which  traverse 
the  prism  at  small  angles  to  the  film,  and  which  would  traverse  the 
film  if  the  crystallographic  axis  were  at  right  angles  to  it  (as  in  the 
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Hartnack  prism)  are  totally  reflected  out,  because  the  crystallographic 
axis  slopes  at  45^. 

To  remedy  this  the  crystal  is  cut  in  the  mamier  shown  in  fig.  226 
or  fig.  227.  Fig.  226  represents  a  piece  of  spar  of  the  same  size  as 
fig.  225.  The  end-faces  are  first  cut  away  about  40°  each,  making  the 
ends  of  the  prism  A  E  and  F  0  reversed  in  position,  but  inclined  at 

Fio.  226. 


about  69°  instead  of  71^  to  the  long  edges.  The  prism  is  then  cut 
across  £  F,  which  makes  about  89°  with  the  end-faces.  The  result 
is  a  shortened  and  '^  reyersed  "  nicol,  in  which  the  crystallographic 

Fio.  227. 


axis  lies  very  nearly  in  the  plane  of  the  end-face,  and  in  which  the 
balsam-film  is  yery  nearly  at  right  angles  to  the  crystallographic  axis. 
Or,  comparing  the  two, — 

Ordinary    Beyeraed 
Niool.      shortened 

Niool. 

o  o 

Obliquity  of  end-face 71  69 

Angle  between  end-face  and  crystallographic 

axis        45  5 

Angle  between  balsam-film  and  crystallo- 
graphic axis 45  94 
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The  result  is  that  the  blue-iris  limit  is  thrown  right  back,  and  a 
shorter  prism  is  obtained,  having  an  equally  wide  field  or  wider. 

Fig.  227  shows  the  same  method  applied  to  a  slightly  longer  piece 
of  spar,  producing  a  '*  reversed  "  prism  of  precisely  the  same  external 
form  as  the  ordinary  nicol,  and  having  indeed  everything  the  same, 
save  the  direction  of  the  crystallographic  axis,  as  a  comparison  of 
figs.  225  and  227  will  show. 

The  method  of  *' reversing"  the  section  is  of  course  equally 
applicable  to  flat-ended  nicols.  If  a  piece  of  spar  is  first  cut  so  that 
the  terminators  are  orthogonal  to  the  long  edges  of  the  prism,  it  is 
obviously  just  as  easy  to  slice  the  prism  with  a  section  that  is  very 
nearly  perpendicular  to  the  crystallographic  axis  as  to  slice  it  with 
one  that  makes  only  45°  with  it. 

This  new  method  of  construction  may  be  regarded  as  a  compromise, 
for  the  sake  of  cheapness,  between 
the  method  of  Hartnack   and  the  Fio.  228. 

older  method  of  Nicol. 

ITachet's  Camera  Lucida. — This 
is  now  made  by  M.  A.  Nachet  for 
use  with  an  inclining  Microscope, 
when  it  takes  the  form  of  fig.  228. 
The  difference  between  this  and  the 
camera  for  a  vertical  Microscope  is 
principally  that  the  surfaces  of  the 
prism  have  been  cut  to  the  angles 
necessary  to  produce  an  exact  co- 
alescence of  the  images  when  the 
body-tube  is  inclined  45°. 

Instead    of    the    small    central       / 
prism  of  the  older  forms,  M.  Nachet 
uses  with  all  his  cameras  the  thin 

coating  of  gold  suggested  by  Prof.  G.  Govi,  the  reflecting  power  of 
which  is  sufficient  to  give  a  clear  image  of  the  pencil,  while  its 
translucidity  allows  the  object  to  be  seen  at  the  same  time. 

Apparatiufor  cnltivating  Plasmodia.* — In  his  observations  on  an 
aquatic  Mjixomycete^  Mr.  H.  Marshall  Ward  found  that  the  plasmodia 


tended  to  the  upper  parts  of  the  culture  drop,  and  he  therefore  used 
the  apparatus  shown  in  fig.  229,  in  which  the  drop  d,  coiitaining 

»  Stud.  Biol.  Laborat.  Owens  CJollege,  i.  (1886)  pp.  64-85  (2  ph.). 
Ser.  2.— Vol.  VI.  3  Z 
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myxamoebaB  and  plasmodia,  is  inverted,  instead  of  hanging  down  from 
the  nnder  side  of  the  cover-glass  c  into  the  cavity  of  the  bihulons 
paper  cell  h  (fixed  to  the  slide  a).  A  piece  of  hyacinth  root  g  passes 
into  the  drop,  being  suspended  by  a  glass  filament  /  supported  by  a 
cork  e.  The  whole  is  placed  in  a  larger  damp  chamber,  and  the  ropt 
kept  thoroughly  wet. 

Apparatus  for  the  microscopic  detection  of  Bhombic  Pyroxene.* 
— Dr.  B.  Etich  uses  the  contrivance  shown  in  fig.  230  to  determine 

hypersthene  where  this  mineral 
Fig.  230.  jg  present  in  a  rock  with   a 

larger  proportion  of  monoclinic 
augite. 

The  cylindrical  brass  pillar 

h  (2-3  cm.  in  height)  is  fixed 

on  a  brass  plate  a,  1  cm.  broad 

and  1  mm.  thick ;   a  hole  is 

bored  at  the  upper  end,  and 

through   this  passes  a  hollow 

cylinder  which  can  be  rotated, 

but  cannot  be  shifted  to  right 

or   left   on    account    of   the 

collars  c  c.     The  screw  d  serves  to  fix  the  cylinder  to  h  \  through 

the  cylinder  pa^  ses  the  rod  e,  which  can  be  moved  to  right  or  lofk 

and  is  fixed  by  the  screw/.     This  rod  terminates  at  one  end  in  the 

clamp  g.    The  apparatus  is  fixed  on  the  stage  by  two  screws,  so  that 

the  prolongation  of  e  passes  through  the  axis  of  the  Microscope. 

To  use  the  apparatus  the  pyroxenic  constituent  is  isolated  and 
fixed  with  Canada  balsam  between  two  cover-glasses,  which  are  then 
placed  in  the  clamp  g ;  by  moving  6  and  the  slide  itself  one  crystal 
after  another  is  so  placed  that  its  crystallographic  vertical  axis  coin- 
cides with  the  axis  of  6 ;  /  is  then  clamped,  and  each  crystal  may  then 
be  turned  about  its  vertical  axis  and  the  extinction  tested  in  di£Eerent 
positions,  care  being  taken  to  clamp  the  screw  d  when  the  stage  is 
rotated. 

Sahli*8  Automatic  Kegulator  for  an  Incubator  heated  by 
Petroleum.t — Dr.  H.  Sahli*s  apparatus,  the  general  appearance  of 
which  is  shown  in  fig.  231,  consists  of  an  iron  vessel  ABO  (fig.  232) 
divided  into  (1)  a  hot-air  chamber  A  C,  (2)  the  incubator  proper,  and 
(3)  a  space  filled  with  water  surrounding  the  latter.  From  the  air- 
chamber  descends  a  pipe  D,  into  the  lower  extremity  of  which  the 
chimney  of  the  lamp  fits.  On  one  side  is  a  shaft  E,  to  which  at  its 
junction  with  D  is  attached  a  valve  H  J  moving  on  a  hinge  at  H. 
H  G  is  a  lever  raised  by  the  needle  W. 

The  lamp  is  provided  with  two  chimneys ;  the  emaller  used  for 
incubations,  the  larger  for  sterilizing.     The  regulator  apparatus 

*  Neues  Jahrb.  f.  Mineral.,  Geol.  n.  Palsdont.  i.  (1886)  pp.  35-48  (2  figs.), 
t  Zeitechr.  f.  Wiss.  Mikr.,  iii.  (1886)  pp.  165-73  (3  figs.). 
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consists  of  a  broad  glass  tabe  M,  into  which  is  blown  a  thin  tube  L. 
M  L,  placed  in  the  water-tank,  oommnnicates  through  a  hole  in  the 
lid  with  the  caoutchouc  tube  PL.     The  lower  part  of  this  glass 

Fig  231  Fig.  232. 
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Tessel,  as  well  as  its  tubes  as  far  as  P,  is  filled  with  water,  while 
aboye  it  is  a  layer  n  o  of  ether  for  temperatures  about  40^  C^  or  of 
petroleum-ether  for  temperatures  of  56^.  P  R  is  another  glass  vessel, 
with  an  ascending  limb,  which  contains  mercury,  and  is  connected  by 
means  of  a  rubber  tube  with  the  cylinder  Z  S.  Herein  is  a  float  T, 
from  which  proceeds  the  wooden  rod  Y  XJ,  terminated  by  the  needle  W. 
The  rod  passes  through  a  tube  X  Y  inserted  in  a  cork  which  closes 
the  end  of  the  cylinder  at  Z.  The  tube  X  Y  in  addition  to  acting 
as  a  guide-bearing  for  the  rod  YTJ,  has  also  the  further  object  of 
preventing,  in  case  the  pressure  of  the  ether  should  rise  too  high,  the 
overflow  of  the  mercury  or  the  bursting  of  the  vessel.  The  upper 
end  of  the  float  T  XJ  is  so  shaped  that  if  it  is  pressed  against  the  tube 
X  Y,  the  latter  does  not  close  but  permits  the  mercury  to  ascend  the 
tube,  after  flowing  over  the  float.  If  the  tube  is  only  a  few  centimetres 
high  an  overflow  of  the  mercury  is  hardly  conceivable,  for  such  an 
ascent  would  correspond  to  a  temperature  difference  of  some  degrees 
Celsius  in  the  incubator,  and  this,  in  consequence  of  the  regulator, 
never  happens.  The  two  glass  tubes  P  R  and  S  Z  are  clipp^  to  an 
iron  burette-holder  (fig.  281). 

The  action  of  the  apparatus  is  sufficiently  simple.  As  the  water 
in  the  iron  vessel  gets  hot,  the  ether  expands  and  drives  the  water 
in  the  glass  bulb  from  M  to  0  onwards,  so  that  the  mercury  rises  up 
the  tube  R  S  and  so  presses  on  the  float  T,  which  in  its  turn  raises 
the  needle  W.  The  needle,  as  already  mentioned,  presses  against 
the  lever,  which  if  in  the  position  W  before,  now  rises  to  O,  and  by 
this  means  moves  the  valve  H  J  from  F  to  J,  thereby  cutting  off  the 
ascent  of  the  hot  air,  all  of  which  now  passes  out  through  E.  As 
the  temperature  falls,  so  do  the  needle  and  the  lever,  the  valves 
consequently  returning  towards  F. 

The  temperature  depends  partly  on  the  boiling  point  of  the 
fluid  n  0,  and  partly  on  the  difference  between  the  levels  of  O  and  T. 
The  higher  P  R  is  placed  the  sooner  the  mercury  reaches  the  float, 
and  the  sooner  therefore  the  heating  process  is  interrupted.  A  bulbed 
pipette  is  described  which  is  used  for  filling  M,  N. 

Tursini^B  Photomicrographio  Apparatus.* — In  place  of  the  small 
dark  chamber  of  the  ordinary  apparatus  for  photomicrography,  Signer 
Tursini  proposes  a  camera  obscura  which  is  large  enough  to  receive 
the  operator  as  well  as  the  necessary  instruments  and  reagents.  The 
Microscope  and  the  preparation  to  be  photographed  are  outside  the 
chamber,  the  image  is  projected  into  the  interior.  Near  the  Micro- 
scope is  an  oblique  aperture  through  which  the  operator,  without 
leaving  the  chamber,  can  regulate  the  position  of  the  mirror,  the 
preparation,  the  fine-adjustment,  &c.  In  this  way  the  operations  are 
better  watched,  and  therefore  the  results  are  better. 

Phototypic  Process  applicable  to  the  Reproduction  of  Photomicro- 
ffiaphs-t — This  method,  which  is  the  invention  of  M.  A.  Denaeyer, 
depends  on  the  insolubility  of  bichromate-gelatin  produced  by  the 

•  II  MorgBgni,  1886,  p.  90. 

t  Bull.  Soc.  Beige  Micr.,  xii.  (1886)  pp.  92-6. 
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action  of  the  luminous  rays  proportional  to  the  ''  photoyaleur  "  of  the 
different  whites  of  the  image  it  traverses.  The  preparation  of  the 
glass  plates  requires  the  successiye  employment  of  the  following 
products : — 

Mixture  A.  Whites  of  two  eggs  beaten  to  a  froth ;  solution  of 
silicate  of  soda,  60  parts ;  distill^  water,  120  parts.  This  solution 
having  been  introduced  into  a  florentine  flask  is  allowed  to  stand  for 
twelve  hours.  It  is  the  lower  limpid  layer  which  is  poured  on  the 
glass  folates. 

Mixture  B.  Very  hard  white  gelatin,  20  parts  ;  distilled  water, 
200  parts.  To  this  solution,  made  in  a  water-bath  at  a  temperature  of 
45^--50^  C,  is  added  bichromate  of  ammonia  4  parts,  dissolved  in 
distilled  water,  40  parts ;  ammonia,  15  drops.  Tho  mixture  is  filtered 
at  a  temperature  of  about  45°  through  white  filter  paper. 

In  order  to  obtain  a  uniform  layer,  the  glass  is  placed  on  three 
wooden  cylinders,  provided  with  adjusting  screws  ;  and  then  some  of 
the  mixture  having  been  poured  on,  the  glass  slide  is  gently  tilted 
with  the  hand,  and  then  a  white  thread  rendered  tense  by  being 
stretched  from  the  points  of  an  iron  arc,  serves  to  carry  along  the 
viscid  fluid  without  loss  of  continuity  and  production  of  bubbles.- 
The  glass  is  next  dried  in  the  air,  and  afterwards  washed  in  cold 
water  for  five  minutes.  It  is  next  placed  in  a  heating  apparatus  and 
carefully  levelled  in  the  horizontiJ  position.  Here  it  is  left  for  two 
hours  at  a  temperature  of  57°  C,  and  while  still  warm  it  is  coated 
with  a  layer  of  mixture  B,  the  same  procedure  being  adopted  as  for 
mixture  A.  The  glass  is  then  again  transferred  to  the  heating  stove, 
where  it  is  allowed  to  dry  thoroughly  at  a  temperature  of  57°  C. 
(about  two  hours). 

When  dry,  the  glass  is  sensitive  to  luminous  rays.  After  cooling 
it  is  placed  in  the  press-frame  above  and  in  contact  with  the  negative, 
care  being  taken  to  cover  all  parts  of  the  glass  which  are  not  to 
receive  the  luminous  action  with  black  paper.  Exposure  is  then 
made  to  diffuse  light.  The  duration  of  the  exposure  varies  from  one 
hour  to  five  minutes,  according  to  the  greater  or  less  intensity  of  the 
negative.  The  image  is  shown  in  relief  on  the  layer  of  bichromated 
gehttin. 

Before  proceeding  to  print,  the  glass  must  be  well  washed  to 
remove  any  excess  of  bichromate,  or  better,  it  may  be  left  for  five  or 
six  hours  in  running  water.  It  is  next  dried  in  a  dark  place.  To 
obtain  the  positive  the  glass  is  moistened  with  the  following  mixture : 
Qlycerin,  100  parts ;  ammonia,  5  parts ;  hyposulphite  of  soda,  2^^ 
parts.  After  ten  minutes  the  excess  of  the  '*  Moistener  "  is  removed, 
first  with  a  sponge,  and  next  with  a  piece  of  clean  linen ;  the  latter 
must  be  dabbed,  and  not  rubbed  on. 

The  plate  is  to  be  inked  with  two  special  phototypic  inks,  laid  on 
with  rollers.  It  is  necessary  to  remoisten  with  the  glycerin  mixture 
after  every  dozen  copies.  From  four  to  eight  hundred  copies  may  be 
obtained  from  one  plate. 

It  is  not  necessary  to  perform  the  operations  in  an  absolutely  dark 
room ;  it  is  almost  sufficient  to  draw  down  the  blinds. 
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Cylinders  which  act  as  Lenses,  and  give  an  Optical  Image.* — 
Frol  S.  Exner  having  preyiously  foondj  in  examining  the  eye  of 
HydrophUus  piceus  with  his  micro-re&actometer,  that  each  facet  of  the 
cornea  ia  a  cylinder  of  continually  increasing  refractive  power  from 
the  circumference  to  the  axis,  has  been  led  to  study  the  optical  action 
of  such  a  cylinder.  That  the  images  jo'odnced  by  the  facets  are  not 
only  due  to  their  spherical  terminations  was  shown  by  removing  the 

Fig.  233. 


latter,  when  an  inverted  image  was  produced  by  the  section  between 
ah,  cd  (fig.  283),  and  this  must  be  due  to  the  fact  that  each  cylinder 
acts  as  a  lens  by  reason  of  its  varying  optical  density.  The  subject 
is  mathematically  treated  by  Prof.  Earl  Exner,  but  the  general  results 
are  suggested  by  the  following  simple  considerations : — 

Let  X  y  (fig.  234)  be  the  axis  of  the  cylinder  of  which  a  c,  5  d,  are 

Fig.  2,^. 


the  plane  terminations  perpendicular  to  xy,  and  suppose  the  refractive 
index  to  be  a  maximum  along  the  axis,  and  to  diminish  regularly 
towards  the  circumference.  Then  the  course  of  a  ray  x  m  incident 
at  m  is  shown  by  the  curved  line  xmy,  since  the  ray  on  encountering 
successive  strata  of  varying  density  will  be  continually  refracted 

♦  Pfluger'e   Arch.    f.    d.    gesammt.   rhysiol.,   xxxviiL    (1886)    pp.  274-90 
(10  fige.)'  t  S:^  this  Joanial,  ante,  p.  328. 
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towards  tbe  axis,  and  is  at  one  part  of  its  path  parallel  to  the  axis. 
Consider  next  a  spherical  wave  m  n  (fig.  236)  proceeding  from  x ;  after 
entering  thfe  cylinder,  as  at  w,  nj,  it  will  be  gradually  altered  in  shape, 

Pig.  235. 


as  shown  by  oi,  n^,  m,  Ds,  m^  n^,  successiyely  (the  velocity  being  least 
along  the  axis),  and  will  emerge  as  a  concave  wave  at  m^  n^,  so  that 
rays  diverging  from  x  will  converge  to  y.  The  figure  also  indicates 
that  if  the  cylinder  be  cut  through  at  m,  ns,  where  the  wave-front  is 
plane,  the  beam  will  emerge  parallel  to  the  axis;  in  other  words, 
0?  is  the  focus  of  the  cylinder  acm^  tig,  and  y  is  the  focus  of  the  cylinder 
bdn^m^.  The  form  of  the  curve  m^n^  will  depend  upon  the  law  by 
which  the  index  varies,  but  in  any  case  it  will  be  a  surface  of  revolu- 
tion about  the  axis,  and  consequently  the  portion  in  dose  proximity 
to  the  axis  may  be  replaced  by  its  sphere  of  curvature ;  hence,  if 
central  pencils  only  be  taken  into  account,  it  is  clear  that  an  image 
of  X  will  be  produced  at  y. 

It  may  be  proved  that  the  focal  length  is  inversely  proportional 
to  the  length  of  the  cylinder;  this,  however,  is  only  true  within 
certain  limits,  since  with  a  long  cylinder  the  course  of  a  beam  of 
parallel  rays  a  h  may  be  periodically  re-entrant,  as  shown  in  fig.  236, 

Fia.  236. 


and  there  will  be  a  succession  of  foci  within  the  cylinder ;  the  latter 
should  therefore  be  shorter  than  the  distance  between  two  con- 
secutive focL 

It  may  be  shown  also  that  the  ordinary  lens  formula  --!--.=  — 

u  V  f 
is  equally  true  for  the  cylinder,  u  and  v  being  the  distances  of  the 
object  and  image  respectively,   and  /  the   focal   length.     Such   a 


Digitized  by 


Google 


1061         BUMMABY  OF  OUBBENT  BE8EABGHE8  BELATINa   TO 

cylinder  behaves,  therefore,  like  a  convex  lens,  and  can  be  treated 
in  a  similar  way  as  regards  the  calculation  of  the  sizes  and  positions 
of  images,  <&c.  Precisely  similar  considerations  will  show  that  a 
cylinder  in  which  the  index  increases  from  the  axis  towards  the 
circumference  will  behave  as  a  concave  lens  (fig.  237). 

It  might  be  supposed  that  if  at  any  point  a  ray  is  travelling 

Fig.  9-37. 


parallel  to  the  axis  it  will  continue  to  do  so,  since  it  is  travelling 
along  strata  of  constant  index;  but  if  we  consider  the  elementary 
waves  which  constitute  the  ray,  it  will  be  seen  that  those  which  are 
nearer  the  axis  are  propagated  with  diminished  velocity,  so  that  the 
ray  as  a  whole  will  have  a  curved  path. 

Two  points  of  interest  proved  in  the  mathematical  investigation 
are :  (1)  Whatever  be  the  law  according  to  which  the  index  varies,  in 
the  immediate  neighbourhood  of  the  axis  it  will  be  a  parabolic  law ; 
in  other  words,  if  from  all  points  of  the  base  lines  be  drawn  parallel 
to  the  axis  and  proportional  to  the  index  of  refraction  at  those  points, 
their  extremities  will  form  a  surface  of  revolution  which  is  in  all 
cases  a  paraboloid  near  the  axis.  (2)  If  all  the  rays  diverging  from 
a  point  in  the  axis  are  to  converge  to  a  point  after  refraction  through 
the  cylinder,  the  law  of  the  index  must  be  a  parabolic  law. 

To  put  the  theory  to  the  test  of  experiment,  Professor  Exner,  fol- 
lowing the  example  of  Matthiessen,  prepared  cylinders  of  varying 
optical  density  from  celloidin  and  gelatin.  The  celloidin  was  for 
this  purpose  cut  from  a  plate  with  a  cork-borer  into  cylinders  5-10 
mm.  in  length  and  breadth,  placed  between  glass  plates  to  protect  the 
ends,  and  then  immersed  for  some  hours  or  days  in  a  mixture  of 
alcohol  and  ether.  Gelatin  cylinders  were  prepared  by  filling  a  glass 
tube  with  a  gelatin  solution,  treated  with  salicylic  or  carbolic  acid ; 
this  is  allowed  to  harden,  and  then  extracted  by  warming  the  tube  for 
a  few  seconds.  A  cylinder  cut  from  such  a  column  is  then  fixed 
between  glass  plates,  and  immersed  for  a  day  in  water.  Cylinders  of 
celloidin  and  gelatin  treated  in  this  way  are  found  to  act  as  lenses  in 
accordance  with  the  theory.  Thus  Exner  was  able  to  manufacture 
some  of  two  inches  focal  length,  which  gave  fairly  good  images,  and 
could  be  used  as  rough  magnifying  lenses,  enabling  him  to  verify 

approximately  the  formula  -  +  -  =  t:*  Cylinders  which  act  as  con- 
cave lenses  may  be  made  by  exposing  the  rod  of  gelatin  to  the  air  for 
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some  days  or  weeks  after  it  has  been  taken  out  of  the  glass  tube,  and 
by  combining  a  convergent  and  a  dispeisive  cylinder  it  was  possible 
to  construct  a  small  Galilean  telescope. 

The  path  of  rays  through  cylinders  formed  by  coaxial  shells  of 
varying  index  is  also  investigated  by  Dr.  L.  Matthiessen,  with  special 
reference  to  the  eyes  of  different  insects,*  who  agrees  with  Professor 
Exner  that  the  spherical  ends  of  the  facet  cylinders  have  very  little 
to  do  with  their  action  as  lenses,  which  is  to  be  attributed  solely  to 
the  variation  in  optical  density.  He  is,  however,  of  opinion  that  the 
cylindrical  lenses  of  the  cornea  are  not  composed  of  coaxial  cylinders, 
but  of  successive  shells,  like  the  chambers  of  OrthoceratiieSy  the 
refractive  index  diminishing  from  one  to  another  in  the  direction  of 
their  convexity. 

In  a  subsequent  note  f  Professor  Exner  says  that  the  cylinders  of 
varying  density  which  were  at  first  made  of  gelatin  have  now  been 
constructed  of  glass  at  the  Jena  Glastechnisches  Laboratorium.  At 
present  their  optical  density  can  only  be  made  to  diminish  from  the 
circumference  towards  the  axis.  They  act  as  dispersive  lenses,  and 
give  clear  images  when  they  are  free  from  cavities.  The  only 
marked  defect  is  the  double  refraction  which  duplicates  the  image 
near  the  borders  of  the  field  of  view,  and  indicates  that  the  variation 
of  density  is  not  quite  regular  along  the  radii  of  the  cylinder. 

Definition  of  Hairs,  **  Test  Rings."t  —  Ii^  articles  on  ^<  Micro- 
scopical Advances,  Ancient  and  Modem,"  Dr.  G.  W.  Royston-Pigott 
says  that,  he  considers  the  ^  advances  of  the  accuracy  and  power  of 
the  Microscope  is  well  shown  in  the  well-developed  structure  of 
hairs.  A  favourite  object  figured  in  antiquated  books  is  the  hair  of 
the  Indian  bat.  Quekett  represents  it  as  frilled  with  a  kind  of  coronet 
of  small  hairs,  ringed  at  regular  intervals,  leaving  the  intermediate 
transparent  quill  exposed."  With  an  "oil-immersion  l/12th,  and  a 
large  angle  in  the  oil  condenser,  instead  of  frilled  hairs,  which  are 
purely  imaginary,  a  beautifuUy  $errated  cup^  with  concave  notches,  is 
seen,  and  edges  as  black  as  jet,  ornamenting  the  whole  of  the  stem 
at  equal  intervals.  After  so  many  years  of  observation  of  this  object, 
this  result  is  perfectly  startling,  and  throws  a  strong  doubt  upon 
innumerable  accepted  appearances.  The  black  boundary  edges  are 
very  nearly  100,000th  thick." 

As  to  *'  test  rings  "  he  says  that  "  when  a  brilliant  white  disc  in 
diatoms  can  be  detected,  it  is  generally  accompanied  by  a  jet  black 
marginal  ring  all  round  the  spherule;  and  in  brilliant  spherules 
1/40,000  in.  in  diameter,  this  black  ring  has  been  frequently  estimated 
at  l/6th  of  the  disc,  or  1/240,000  in.  thick.  This  ring  plays  so 
important  a  part  in  the  definition  of  diatems,  cells,  and  molecules,  that 
I  shall  ask  leave  te  call  it  the  spherule  test  ring,  or,  shortly,  the  test 
ring ;  for,  if  a  glass  giving  800  diameters  will  not  show  it  in  a  minute 
spherule  (l/90,000th),  it  cannot  be  rated  as  of  the  finest  quality." 

♦  Bxner's  Repert  d.  PhvBik,  xxiL  (1886)  pp.  333-53  (10  figs), 
t  Arch.  I  d.  i^esammt.  Pliysiul.  f  Pfluger),  xxxix.  (1886)  pp.  244-5. 
X  Kng.  Mech.,  xlii.  (1885)  pp.  331-2  (14  figs.). 
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All  MAN,  G.  J. — Obituary  of  6.  Busk,  Eon.  F.BJC.8. 

Nature,  XXXIV.  (1886)  pp.  387-9. 

Amerioaa  Bodflty  of  Xioroaeopists.— NiDth  Annual  Meetinj?. 

Amer,  Mon.  Micr,  Joum.,  VIL  (1886)  pp.  161-3. 
The  Microscope^  VL  (1886)  pp.  200-1,  202,  202-6  (Abrtract  of 

President's  Address),  212. 

BauBoh  and  Lomb  Optical  Co.'s  How  Student  Kierosoope.    [Supra,  p.  1037.] 

The  Microscope,  VI.  (1886)  p.  199  (1  £g,). 

Beck,  J.  D.— [Working  Distance  of  High-power  Oltfectife.] 

[**  I  am  no  expert  in  optica,  bat  I  do  firmly  believe  that  the  form,  the  con- 
struotion,  the  arrangement  and  combination  of  lenses  for  objectives  can 
be  modified  so  as  to  give  a  working  distance  between  the  objective  lens 
and  cover-glass  of  1/4  in.  fur  a  1/6  in.  objective,  and  1/32  in.  for  1/50  in. 
objective.  I  may  be  looked  on  with  apparently  good  reason  as  a  crank 
for  entering  the  field  so  boldly  with  such  an  idea.  Things  have  been 
aooomplish^  (suooessfully)  apparently  as  diiBcult  as  this  enthusiastic 
idea  of  mine.  For  example,  high  angles  of  aperture  of  objectives.  It 
appears  that  90°  was  at  one  time  considered  the  highest  limit  of  angle  of 
Aperture  for  objectives,  and  the  man  who  predicted  it  possible  to  construct 
an  objective  with  an  angle  of  180^  aperture  certainly  would  have  been 
called  a  crank,  but  it  has  been  successfully  accomplished  *  just  the  same.' 
ffow  much  higher  the  angle  can  be  applied  io  objectives  I  do  not  know.  It  may 
be  the  limit  Is  it  not  possible  or  even  probable  that  the  working  distance 
may  be  increased  to  the  limit  mentioned  ?  **  I    (Italics  otirs.)] 

The  Microscope,  VI.  (1886)  p.  215. 

Behbens.  W.  J.— See  Unna,  P.  G. 

BosTwicK,  A.  E.— On  a  Keens  of  Determining  the  Limits  of  Distinct  Vision. 

IPost.^  Science,  VIIL  (1886)  p.  232  (1  ^g.), 

GzAPSKi,  S.— Xitteilnngen  fiber  das  glastachnische  Laboratorinm  in  Jena  nnd 

die  von  ihm  hergestellten  nenen  optisohen  Glaser.     (On  tbe  Jena  Glass 

Laboratory  and  the  new  kinds  of  optical  glass  made  there.) 

[Gf.  this  Journal,  ante,  pp.  816  and  849.] 

Zeitschr.  f.  Tnstrumentenk.,  VI.  (1886)  pp.  293-9  (in  part). 
Del  A  OB,  T. — Compretsenr  nonvean,  i  pressure  r^^nli^  et  i  retonmement 
(New  Compressor  with  regular  pressure  and  reversible.) 
[Ante,  p.  862.]  Arch,  Zod.  Exp^r.  et  Gin,,  IV.  (1886)  xix.-xxi.  (2  figs.). 

ExNEB,  S. — Kaohtrag  in  der  Abhandlung  <'Ueber  Cylinder,  weleho  optische 
Bilder  entwerfen.  (Supplement  to  the  article  **  On  Cylinders  which  form 
optical  images.")    [Supra,  p.  1062.] 

Arch.f,  d.  gesammt.  Physiol,  XXXTY  (1886)  pp.  244-5. 
Fbanootte,  P:  —  Descriptions   des   O^eetifii    constmits    avec    les   verres 
nonveanz.    (Description  of  the  Objectives  constructed  of  the  new  kinds  of 
gbiss.) 

[Cf.  ante,  pp.  316  and  849.]        Bull.  Soc.  Beige  Micr.,  XH.  (1886)  pp.  100-8. 

Joum,  de  Microgr.,  X.  (1886)  pp.  467-70. 

Gangs,  C— Lehrbnch  der  Angewandten  Optik  in  der  Chemie,  Spectralanalyse, 

Mikroskopie,  Polarisation.    Praktische  Anleitung  zu  wissenscbaftlichen  und 

teohnischen  Untersuchungen  mit  Hiilfe  optischer  Instrumente  nebst  (henre- 

tiseher  Erkl&rung  der  beobachteten  Erscheinungen.    (Compendium  of  Optics 

as   applied    in    Chemistry,    Spectral    Analysis,    Microscopy,    Polarisation. 

Practical  instruction  in  scientific  and  technical  investigations  with  the  aid  of 

Optical  Instruments  and  theoretical  explanations  of  the  phenomena  observed.) 

[*The    Microscope,'   pp.   68-60  (2  figs.),  67-84  (7  figs.),  106-8,   173-82, 

197-8,  Ac.] 

xL  and  463  pp.,  24  pis.,  and  162  figs.,  8vo.,  Braunschweig,  1886. 
Glass,  the  new  OpticaL 

[Cf.  ante,  pp.  316  and  849.]  Nature,  XXXIV.  (1886)  pp.  622-3. 

See  also  L'ngl.  Mech.,  XLIV.  (1886)  p.  286. 
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H.— The  Benefiti  of  ImproTements  in  OlijeetlTet. 

[Review  of  the  President's  Address  (R.M.S.)  1886.  "*  No  one  can  read 
Dr.  Dallinger's  contributions  without  a  feeling  of  respect  and  admiration 
for  those  qualities  of  mind  and  industry  that  have  enabled  him  to  carry 
on  such  difficult  obser?ations  so  long  and  successfully."] 

Amer.  Mon.  Micr,  Jcmm^  VIL  (1886)  pp.  172-3. 
Haeckel^  ^.— [Use  of  both  Eyoi  with  the  Mioroicope.] 

[**  According  to  the  same  law  of  divergent  adaptation,  both  eyeB  also  fine- 
qaently  develop  differently.  If,  for  example,  a  naturalist  accustoms 
himself  always  to  use  one  eye  for  the  Microscope  (it  is  better  to  use  the 
left),  then  that  eye  will  acquire  a  power  different  from  that  of  the  other, 
and  this  division  of  laboor  is  of  great  advantage.  The  one  eye  will 
become  more  short-sighted,  and  better  suited  for  seeing  things  near  at 
hand  ;  the  other  eye  becomes,  on  the  contrary,  more  long-sighted,  more 
acute  for  looking  at  an  object  in  the  distance.  If,  on  the  other  hand,  the 
naturalist  alternately  uses  both  eyes  for  the  Microscope,  he  will  not 
acquire  the  short-sightedness  of  the  one  eye  and  the  compensatory 
degree  of  long-sight  in  the  other,  which  is  attained  by  a  wide  distribu- 
tion of  these  different  functions  of  sight  between  the  two  eyes.  Here, 
then,  again  the  function,  that  is  the  activity,  pf  originally  equally- 
formed  organs  can  beconoe  divergent  by  habit ;  the  function  reacts  again 
upon  the  form  of  the  organ,  and  thus  we  find,  after  a  long  duration  of 
such  an  influence,  a  change  in  the  more  delicate  parts  and  the  relative 
growth  of  the  different  organs,  which  in  the  end  becomes  apparent  even 
in  the  coarser  outUnes.*^ 

Amer,  Man.  Micr.  Joum.,  VII.  (1886)  p.  176. 
Henocqub.— L*Heamtoflcopie,  meihode  nouTdle  d'aaalyso  du  sang,  bas^  sur 
I'emploi  du  Spootrojoope.    ^HsBmatoscopy ;  a  new  method  of  blood  analysis 
based  on  the  employment  of  the  Spectroscope.)    [Post] 

ComptBs  Bendu<,  CHI.  (1886)  pp.  817-2()  (3  ftgs.). 

Hitchcock,  H.— Beoent  ImproTements  in  Xiorosoope  ObjeetiTes. 
[Summarized  statement  of  the  modem  theory  of  aperture.] 

Amer,  Mon,  Micr,  Joum.,  VII.  (1886)  pp.  190-3. 
J6BOBNSEN,  A. — ^Die  Xikroorganismeii  dor  GHirungiindustrio.     (The  micro- 
organisms of  the  fermentation-trades  [brewers,  distillers,  &a].) 
[Chap,  i.,  pp.  1-24  (6  figs  )  Microscopical  and  Physiological  Investigation.] 

viiL  and  138  pp.,  86  figs ,  8to,  Berlin,  1886. 
L  EH  MANN,    O.— Uehor  Mlkroskopo  flir  physikalisoho  und  ohomiseho  Untor- 
iUohungexL    (On  Microscopes  for  physical  and  chemical  investigations.) 
IPost}  ZeUtchr.  /.  Insti-umerUenk.^  VI.  (1886)  pp.  325-34  (4  figs.). 

N.,  W.  J.— The  Two  Mirrors.    {TnpaH.) 

[On  Illumination  by  Plane  and  Concave  Mirrors.] 

Sci.-Gossip,  1886,  pp.  217  -8,  248-51  (7  figs.). 
Objeetlyoi,  the  Kow* 

[Cf.  ante,  pp.  816  and  849.]  Science,  VIII.  (1886)  pp.  335-6. 

Pbllbtan,  J.— Mierosoopo  ipodal  do  MM.  B^bo,  Haussor  et  Cio.  pour  Tetude 
des  Baeterios.    (B^o,  Hausser  and  Co.'s  special  Microscope  for  the  study  of 
bacteiia) 
[Hartnack  stand  with  droular  rotating  st^e  and  glass  plate.    Abbe  con- 
denser.   The  obj<-ctive8  are  the  subject  of  the  following  Pelletanian  puff. 
**  Every  one  knows  the  reputation  of  the  objectives  of  this  house  (I).    We 
need  not  therefore  eulogise  them  here,  but  we  may  add  that  tne  1/12 
homogeneous  immersion  of  MM.  B^zu  and  Huusser  is  absolutely  of  a 
superior  quality.     We  have  several  times  had  occasion  to  compare  it 
with  similar  objectives,  Oemian,  English,  or  even  American,  and  under 
all  circumstances  it  showed  itself  superior  by  the  delicacy  and  purity  of 
the  image,  as  well  ns  by  the  absence  of  colour  and  distortion  of  the  field. 
We  do  not  hesitate,  therefore,  to  recommend  it  in  preference  to  all 
others."] 

Joum.  de  Microgr.,  X.  (1886)  pp.  412-5  (1  fig.). 
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PfeiliBT's  (A.)  Embryograph  for  me  with  ZeiM  Kieroseopei.    [Pos^.] 

Stud,  Biol.  Laborat.  Johns  Hopkins  Univ,,  III.  (1886)  pp.  480-1  (1  flg.)- 
Photograph  J,  adyanee  of  PafkologioaL 

[**In  an  editorial  on  the  *  Advance  of  Pathological  Photography,'  the 
*  British  Medical  Journal '  says  that  a  perfect  system  of  representing  patho- 
logical specimens,  as  seen  under  the  liicrosoope,  by  photography,  is  much 
to  be  desired,  and  it  seems  that  such  a  system  will  very  shortly  be 
perfected."] 

The  Microscope^  YL  (1886)  pp.  201-2,  from  Brit,  Med,  Jowm. 
Power  of  a  Xteroteope. 

[«<  The  magnifying  power  of  o  Microscope  centres  in  the  lens,"  ^ !] 

SciefKHf,  Enquirer ^  L  (1886)  pp.  190-1. 
Pboctob,  R.  a.— Minute  Writing. 

[As  to  minute  writing  of  the  Lord's  Prayer.  The  *  Newcastle  Weekly 
Ghroiiide  *  says  that  Mr.  Proctor  has  sent  throe  specimens  of  his  skill  in 
microscopic  writing.  *'  One  of  them  is  the  Lord's  Prayer  written  in  less 
than  a  half-rine  marked  by  a  penholder  smaller  than  an  ordinary  pencil- 
ring.  Another  u  the  same  prayer  occupying  a  space  slightly  over  the  half- 
ring.  A  few  touches  of  the  pen  have  given  the  latter  spMsimen  the  ap- 
pearance of  the  sun  rising  out  of  the  sea.  The  third  specimen  is  in  some 
respects  the  most  striking  and  curious  of  the  three.  It  is  the  Lord's  Prayer 
written  three  times  over  on  three  straight  lines  a  shade  over  2|  in.  long. 
The  writing  in  this  case  is  so  straight  and  minute  that  the  three  lines 
look  to  the  naked  eye  like  three  ruled  lines.  And  yet,  when  placed 
under  a  magnifying  glass,  every  word  is  seen  to  be  perfectly  distinct"] 

Knowkdje,  IX.  (1886)  p.  861. 
Queen's  (J.  W.)  Aeme  Laa^-itand.    [Supra^  p.  1054.] 

Micr,  Bulletin  (Queen*s\  IH.  (1886)  p.  35  (1  ^.). 
Bobin  (0.),  Sa  Tie  et  son  CBavre.     (Life  and  work  of  Prof.  0.  Bobin,  Hon. 
F.B.M.S.)    (,1a  part) 

Joum.  de  CAnat,  et  de  la  Physiol.,  XXII.  (1886)  pp.  i-xlviii  (portrait). 
BoTSTON-PiGOTT,  G.  W. — Xlerosoopieal  Advances.    Xin.,  XIY. 

[Minute  Coloured  Imagery. — First  Order  of  Interstitial  CJolonring.  Second 
Order:  Transmitted  dolours.  Solar  Spectra  emitted  by  sookll  lenses. 
On  the  circular  solar  spectrum.] 

Engl,  Mech.,  XLIV.  (1886)  pp.  165-6  (2  figs.),  207-8. 
8chb6dbb,  H. — ^Ahreni*  neuet  Polarisationsprisnia.    (Ahrens'  new  polarizing 
prism.)    IPost,']  Zeitschr.  f,  Instrumentenk,,  YI,  (ISS6)  Tpp.  SiO-l. 

SoHULTZB,  E.  A. — ^Five  ipedei  of  Trioeratiiim. 

[Two  artotype  plates  with  8  figs.,  from  photo-micrographs  with  Wale's 
1/12  in.  and  Spencer  1/16  in.] 

Joum,  New  York  Micr,  Soc,,  \l,  (1S86)  p.  110  (2  pis.). 
SoHULZB,   A.— The  new  Apoohromatio   ICioro-olijeetlTee   and  Compensatiiig 
Oenlars  of  Carl  Zeiss  in  Jena. 
[Of.  this  Journal,  ante,  pp.  816  and  849.] 

Engl  Mech,,  XLIV.  (1886)  pp.  126-7,  155. 
SoBiBNBB,  F.  L. — ^Method  of  making  Drawings  of  minute  portions  of  Plants. 
[The  apparatus  used  consists  of  a  Zentmayer  dissecting  Microscope,  with 
the  metal  base  replaced  by  a  wooden  one,  which  slides  in  a  frame 
hinged  to  a  heavy  base-board.  When  in  use,  the  frame  is  placed 
vertically  and  the  focal  distance  adjosted  as  desired.  A  Wollaston 
camera  and  an  adapter  fir  lenses  are  attached;  drawings  are  made  on 
tracing  paper  and  transferred  by  means  of  a  steel  point  to  Bristol  board. 
The  final  lines  are  inked  with  lleufiel  and  Esser's  pen  No.  1459.] 

Bull,  Torrey  Bot.  Club,  XIIL  (1886)  p.  170. 
Sonnet— The  Xiarosoope. 

[«« But  here,  in  thee,  frail  instrument,  we  hold, 
A  more  than  fairy-fashioned  key  of  gold. 
That  opes  the  boundless  world  Infinity ; 

And  helps  us  trace,  from  its  recondite  source, 
The  first  lace  weavings  of  Life's  dawning  Now, 
Down  thro'  its  swiftly  circling,  onward  course, 
''Hll  Man  appears,  with  thought-enshrouded  brow ; "  &c.,  &c.] 

The  Microscope,  VI.  (1886)  p.  198. 
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Spenoar  OlijeetlTes  and  Quekett 

[Yarioas  letters  as  to  the  omission  from  the  2nd  ed.  of  Qnekett's  *  Treatise 
on  the  Use  of  the  Microscope '  of  the  reference  to  Spencer's  objectives 
inserted  in  the  1st] 

Amer.  M<m,  Micr.  Joum.,  VIL  (1886)  pp.  197, 198. 
T  IT  B  8 1 N  I.— Appareoohio  xnioTOfotograi&oo.    (Photo-microeraphio  apparatus.) 

[Supra,  p.  1060.]  7/  Morgagni^  1886,  p.  90. 

Ttbbbll,  p.— a  1/25  in.  Objaetiya. 

[Commendation  of  a  Spencer  1/25  in.,  balsam  angle  125^.] 

AvMT.  Mon,  Micr,  Joum,^  VII.  (1886)  pp.  178-9. 
Unna,  p.    G. — Znr  Hlitoteohnik— Zerstreoende  Diaphragmen.     (On   Uisto* 
technique.    Dispersing  Diaphragms.) 
[Suggests  for  use  with  artificial  light  a  ground-glass  plate  in  tho  diaphragm- 
carrier.    Dr.  W.  J.  Behrens  adds  in  a  note  {Zeitschr.  /.  Wiss.  Mikr,,  III., 
1886«  p.  230)  that  he  prefers  to  use  discs  of  dead  blue  cobalt  glass,  2  mm. 
thick,  g^und  on  one  side,  placed  with  the  ground  side  up,  and  illuminated 
with  the  concaye  mirror.] 

Monatschr.  f.  prakt.  Dermatol.,  V.  (1886)  No.  4. 
Van  a  llkn,  J.  F.  0.-200,000  to  the  Inch. 

[**  Many  dispute  the  possibility  of  resolving  lines  ruled  so  finely  as  200,000 
to  the  inch.  I  can  only  say  I  have  broken  this  reputable  law  repeatedly, 
and  so  have  a  dozen  other  reliable  gentlemen  "  I] 

Micr.  BuileUn  {Queetfs)  IIL  (1886)  pp.  39-40. 
W  A  BD,  H.  M. — The  XOTphology  and  Phyiiology  of  an  Aquatic  Xyzomyeete. 

[Contains  a  description,  p.  73,  of  a  moist  chamber  formed  out  of  thick 
cardboard  or  several  thicknesses  of  filter  paper  kept  wet,  a  drop  being 
suspended  in  a  central  cavity  from  the  under  side  of  a  oover- glass.  Also 
of  the  apparatus,  supra,  p.  10.57.] 

Stud.  Biol.  Laborat.  Owens  College,  I.  (1886)  pp.  64-86  (2  pis.). 
West  I  EN,  H.  —  Doppel    Objeetly-Unsen    mit    g^cmainschaftliehen    Sehnlde. 
(Double  objective  lenses  with  common  field  of  view.) 

Title  of  German  Patent,  Kl.  42,  Na  4191. 
White,  T.  O.—On  a  liniple  method  of  Photographing  Biological  Solrieoti. 
[Post-] 
Sep.  repr.  from  Joum.  Brit.  Dental  Assoc,,  1886,  October,  8  pp.  and  1  ^g. 


fi.  Oollectinfi:,  Mountinsr  and  BxaTnlniTig  Objects,  &o.* 

Cytodiereris  of  the  Egg.f — ^M.  J.  B.  Oarnoy's  ^Miper  on  this  subject 
is  diyisible  into  three  sections,  the  germinal  vesicle,  the  first  polar 
globule,  and  the  second  polar  globule,  and  accordingly  the  methods 
of  examination  fall  under  two  heads. 

In  the  study  of  the  germinal  vesicle  and  the  nucleolus,  the  two 
following  methods  were  employed — (1)  Methyl-green  in  combination 
with  2  to  8  per  cent  acetic  acid,  if  possible  on  fresh  objects,  or  on 
objects  which  had  been  fixed  by  a  reagent  which  neither  deteriorates 
the  effect  of  the  staining  medium  nor  the  constitution  of  the  nudein 
elements.  (2)  The  use  of  solvents  for  the  nudein  and  also  for  the  albu- 
men corpuscles.  Methyl-green  is  a  specific  reagent  for  the  nudein  of 
the  nucleus  for  the  following  reasons :  methyl-green  only  stains  the 

*  This  8ubdivi0ion  oontains  (1)  Collecting  Objects ;  (2)  Preparing,  (a)  in 
general,  (&)  special  objects;  (3)  Separate  processes  prior  to  making  sections; 
(4)  Catting,  including  Imbedding  and  Microtomes;  (5)  Staining  and  Injecting ; 
(6)  Mounting,  including  preservative  finids,  cells,  slides,  and  cabinets ;  (7)  Ex- 
amining objects,  including  Testing ;  (8)  Miscellaneous  matters. 

t  *  U  Cellule,'  ii.  (1886)  p.  76  (4  pis.).  Of.  Zeituchr.  f.  Wiss.  Mikr.,  iii. 
(1886)  pp.  244-6. 
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nuclein  within  the  nucleus ;  it  leaves  the  membrane,  the  karyoplasma, 
and  the  plasmatic  nucleoli  unstained;  whereas  carmine,  logwood, 
anilin  violet,  safranin,  &c.,  are  only  uncertain  reagents,  for  these  stain 
all  nuclear  elements  indifferently,  the  plasmatic  nucleoli,  perhaps, 
even  more  intensely  than  the  nuclein.  The  solvent  used  for  the 
albuminoids,  as  vitellin  and  myosin,  were  0*001  per  cent,  hydro- 
chloric acid,  and  0 '  1  per  cent,  salt  solution.  The  micro-chemical 
characters  of  nuclein  given  are :  the  nuclein  substances  are  almost 
insoluble  in  water,  insoluble  in  dilute  mineral  acids  (partially  soluble 
in  strong  acids),  but  easily  soluble  in  y&cj  dilute  alkalies.  In  a 
solution  of  sea-salt  they  sw^  up,  forming  a  gelatinous  mass.  They 
present,  with  iodine,  nitric  acid,  and  Millon's  reagent,  the  reactions 
of  the  protein  substances.  All  these  properties  enable  the  nuclein 
substances  to  be  easily  distinguished  from  lecithin  and  albuminoids. 
It  is,  perhaps,  owing  to  the  nuclein  that  nuclei  stain  with  picrocarmine. 
For  the  study  of  the  polar  globules,  fresh  and  preserved  material 
was  employed.  (1)  A  small  piece  of  an  ovary  was  placed  in  a  drop  of 
methyl-green  on  a  slide.  The  egg  was  then  fixed  (a)  with  8  per  cent, 
nitric  acid,  50  and  70  per  cent  alcohol,  after  Van  Beneden's  method. 
Instead  of  leading  the  eggs  two  hours  in  50  per  cent,  alcohol  in  order 
to  obtain  karyokinetic  figures,  the  author  merely  washed  with 
50  per  cent  alcohol  until  aU  the  acid  was  removed,  and  then  treated 
with  70  per  cent,  alcohol;  (h)  with  absolute  alcohol,  to  which  a 
quantity  of  sulphuric  acid  was  added.  A  large  drop  of  this  spirit  is 
then  run  over  the  eggs  on  the  slide  until  the  methyl-green  is  quite 
decolorized ;  then  the  acid  is  carefully  washed  away ;  next  glycerin  or 
Bipart's  fluid  plus  a  little  glycerin  is  added  to  the  preparation. 
(2)  For  fixing  and  hardening  ovaries  intended  for  later  use,  these 
were  treated  (a)  vdth  8  per  cent,  nitric  acid ;  (h)  with  sulphuric  acid 
alcohol,  in  which  the  objects  are  left  for  one  to  eight  hours,  according 
to  the  thickness  of  their  membrane  ;  after  having  been  well  soaked  the 
objects  are  transferred  to  strong  spirit ;  (c)  The  solution  of  mercury 
perchloride  according  to  Qilson's  formula  may  be  used.  The  ovaries 
remain  herein  for  20  minutes  to  an  hour,  are  then  well  washed  in 
water  and  preserved  in  alcohol.  In  any  case  the  eggs  are  stained 
with  methyl-green.'  Of  all  the  reagents  sulphuric  acid  alcohol  gave 
the  best  results. 

Preparing  Spermatozoa.* — ^For  making  permanent  preparations 
of  spermatozoa  Mr.  A.  C.  Oole  says  that  no  method  succeeds  better 
than  receiving  the  perfectly  iresh  seminal  fluid  into  a  watchglass 
containing  glycerin  diluted  with  its  own  bulk  of  water,  and  a  single 
drop  of  osmic  acid  solution.  After  mixing  gently  by  means  of  a 
needle,  drops  of  this  fluid  may  be  taken  up  by  means  of  a  pipette, 
deposited  on  slides,  covered,  and  secured  with  gold  size.  By  this 
method  spermatozoa  are  mounted  in  a  fluid  of  about  the  same  refrac- 
tive power  as  the  natural  seminal  fluid,  and  appear  as  in  life.  The 
whole  cell  is  preserved  unaltered,  except  that  its  contour  is  slightly 
sharpened  and  the  nucleus  brought  into  greater  prominence. 

*  Oole'8  ^  Studies  ia  Microscopical  Sdenoe,'  iv.  (1886),  Sec  2,  p.  6. 
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Another  ufiefol  method  of  presenration  is  to  receiye  the  fresh 
semen  on  a  slide,  and  spread  out  a  thin  layer  by  drawing  another  slide 
through  it,  oyer  the  glass.  This  film  is  then  set  aside  for  ten 
minntes,  or  until  perfectly  dry.  A  solution  of  eosin  is  then  applied 
and  left  on  the  slide  fiye  or  ten  minutes,  after  which  the  excess  of 
staining  reagent  is  washed  away  by  gentle  agitation  of  the  slide  in 
clean  water.  It  is  again  allowed  to  dry  perfectly.  A  drop  of 
Canada  balsam  is  then  applied,  and  coyered  as  usual.  This  is  a  yery 
simple  method,  and  may  adyantageously  be  had  resort  to  when  it  is 
desired  to  photograph  the  spermatozoa,  the  red  stain  giying  the 
needed  photographic  opacity.  But  the  cells  are  of  course  shrunken 
and  distorted  by  this  method,  and  only  their  coarser  features  can  be 
preseryed. 

Demonstrating  the  mucous  secretion  of  the  skin  of  the  Trout 
Embryo.* — Dr.  L.  Merk  recommends  for  the  study  of  the  secretion 
of  goblet  cells,  the  embryo  of  the  brook  trout  in  which  the  epithelium 
on  the  body  and  on  the  yolk-sac  is  crowded  with  these  forms.  The 
embryos  are  ayailable  from  the  time  when  the  eye-points  appear.  The 
smaller  animals  can  be  examined  in  water  in  a  hollow  ground  slide, 
but  the  author  preferred  to  cut  the  yolk-sac  and  isolate  tiie  inyesting 
membrane  by  waying  it  to  and  fro.  The  separation  of  the  yolk-sac 
was  undertaken  in  0*75  per  cent,  salt  solution  because  the  issuing 
yolk  is  not  precipitated  therein,  while  in  water  an  albuminous  body 
(ichthin)  is  deposited.  The  membrane  is  carefully  spread  on  a  slide 
and  examined  in  0  *  5  per  cent,  salt  solution  or  in  water. 

Preparing  Cells  of  the  Vitreous  in  Cyprinoids.t — Dr.  H. 
Yirohow  giyee  the  following  directions  for  demonstrating  the  branched 
cells  found  on  the  surface  of  the  yitreous  in  Cyprinoids: — (1)  Harden- 
ing. Chromic  acid,  2  per  cent,  Muller's  fluid  or  1  per  cent,  sublimate 
solution.  The  latter  to  be  warmed  to  30°  C,  and  while  cooling  the 
preparations  freed  from  sclerotic  and  choroid,  should  remain  therein 
for  about  seyen  hours.  After-treatment  with  alcohol  is  not  requisite. 
Gold  treatment  is  inapplicable  as  it  renders  the  retina  inseparable. 

(2)  Staining.  Slow  staining  with  h»matoxylin  (followed  by  im- 
mersion in  1/2  per  cent,  alum  solution)  and  eosin  (eosin  1,  alcohol 
60,  water  160)  for  twelye  hours  or  more ;  transfer  to  absolute  alcohol. 

(3)  Mounting.  After  hardening  in  sublimate  the  preparation  is 
spread  on  a  slide  and  a  coyer-glass  imposed  ;  it  is  then  transferred  to 
alcohol  and  remoyed  along  with  the  ooyer-glass  for  further  treat- 
ment. 

Preparing  Elastic  Tissue  of  the  Skin.^  — Dr.  P.  O.  Unna 
demonstrates  the  elastic  tissue  of  the  skin  by  combining  osmium- 
hardening  with  staining  in  an  acid  solution  of  dahlia  or  iodine  yiolet. 
The  solution  is  as  follows : — dahlia, 0*2 ;  aq.  dest  and  spirit  (95  per 
cent),  aa,  10*0.  Mix  and  add  acid  nitric,  2*0;  aq.  dest,  18*0; 
spirit  95  per  cent,  10*0.     The  osmium  sections  are  oyer-stained 

*  SB.  K.  K.  Akad.  Wiss.  Wien,  xciii.  (1886)  p.  28  (2  pis.), 
t  Arch.  f.  Mikr.  Anat,  xxiT.  (1884)  pp.  99-113. 
X  Monatschr.  f.  Prakt  Deimatol.,  v.  (1886)  No.  6. 
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in  this  solution  for  12  to  24  hours,  and  according  to  its  intensity  the 
colour  is  extracted  by  acetic  acid,  or  water  acidulated  with  acetic 
acid.  The  sections  are  then  to  be  washed  and  examined  in  glycerin, 
but  permanent  preparations  are  mounted  in  balsam.  Over-staining 
with  osmic  acid  is  remoYcd  with  peroxide  of  hydrogen. 

Preparing  the  Iris.* — ^Dr.  O.  Eversbusch  employs  the  following 
contrivance  for  examining  the  muscular  tissue  of  the  iris  in 
Mammalia.  . 

Liver,  amyloid  for  choice,  is  hardened  for  five  weeks  in  Mtiller's 
fluid,  and  after  careful  and  prolonged  dehydration  in  alcohols  (up  to 
absolute)  is  passed  through,  seriatim,  the  alcohol-clove-oil  mixture, 
oil  of  cloves,  turpentine,  paraffin  mixture,  and  lastly  Merck's  paraffin. 
Then  a  piece  about  0*5  cm.  thick  is  imbedded  in  a  composition  of 
hard  and  soft  paraffin,  and  having  been  placed  on  a  microtome 
(Eatsch)  is  planed  smooth.  On  this  smooth  surface  the  iris  soaked  in 
paraffin  is  placed  and  covered  with  fluid  paraffin. 

The  author  recommends  that  the  iris  should  be  stained  in  totOy 
and  advises  picrocarmine,  hssmatoxylin  and  Grenacher's  alum-carmine, 
giving  preference  to  the  last.  If  the  preparation  be  too  highly 
coloured  the  nervous  elements  are  liable  to  be  confounded  with  the 
muscular ;  therefore  the  tint  should  not  exceed  a  light  rose. 

Preparing  Spinal  Ganglia  of  the  Frog.f — Br.  M.  von  Len- 
hoss^k  recommends  the  ganglia,  of  which  the  seventh,  eighth,  and 
ninth  are  easiest  of  access,  to  be  placed  in  a  1  to  1  *  5  per  cent  osmic 
acid  solution,  wherein  they  remain  for  three-quarters  of  an  hour. 
Preparations  were  made  both  by  section  and  teasing  out.  The 
hardened  objects  were  imbedded  either  in  Flemming's  transparent 
soap  or  in  Schiefferdecker's  celloidin.  Dissociation  of  the  ganglia 
exposed  merely  to  the  influence  of  osmic  acid  did  not  produce  satis- 
factory results.  The  author  reconmiends  objects  treated  with  osmic 
acid  to  be  placed  afterwards  in  a  mixture  of  equal  parts  of  acetic  acid 
and  glycerin.  The  action  of  the  acetic  acid  on  the  interstitial  tissue 
may  be  increased  by  exposing  the  fluid  with  the  ganglia  for  a  day  to 
a  constant  temperature  of  85°-40°  0. 

Preparing  Ejres  of  Heteropoda.} — ^Br>  H.  Grenacher  recommends 
for  the  preservation  of  the  eyes  of  Heteropod%  when  intended  for  after 
examination,  the  use  of  Eleinenberg*s  picro-stilphuric  acid  mixture. 
A  mixture  of  picro-sulphuric  acid  with  sublimate,  which  had  been  so 
useful  in  the  examination  of  retina  of  Oeptialopoda,  was  here  useless. 
The  employment  of  the  former  medium  with  consecutive  extraction 
with  alcohol,  led  through  irregular  crumpling  to  destruction  of 
opposing  layers  of  single  parts,  occasionally  to  loss  of  continuity. 

For  the  removal  of  pigment,  Grenacher  uses  the  hydrochloric  acid 
which  rendered  good  service  in  the  Oephalopoda  (2  or  3  parts  to  100 

*  Deutsche  Zeitschr.  f.  Thiermed.  u.  Yergl.  Pathol.,  si.  Zeitschr.  f.  Yergl. 
Augenheilk.,  lit  (1885)  pp.  25-82.  Cf.  Zeitschr.  f.  Wim.  Mikr.,  iil  (1886) 
pp.  251-2. 

t  Arch.  f.  MIkr.  Anat.,  xxvi.  (1886)  pp.  370-453  (2  pl8.> 

X  Abh.  Natorf.  Gesell.  Halle,  zvii.  (1886)  64  pp.  (2  pis.). 
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of  a  miztore  of  1  part  glyoorin  aud  2  parts  80  per  oent.  aloohol). 
Both  the  quantity  and  the  time  are  greater  than  ia  required  for  the 
Cephalopoda  For  the  isolation  of  the  nieinbrana  limitans  and  the 
recognition  of  the  connection  of  the  nerve-fibres  and  the  retina  cells 
a  strong  action  of  the  bleaching  mixture  is  required.  The  sharpness 
of  the  contours  of  the  retina  cells  is  said  to  be  retained  by  mounting 
the  preparations  in  castor  oil,  and  the  isolation  of  the  membrana 
limitans  is  accelerated  by  transferring  the  bulb  from  the  acid  to  weak 
spirit  (about  50  per  cent.).  By  this  treatment  the  yitreous  body  and 
the  lens  swell  up,  while  the  membrana  limitans  remains  unaffected. 

Preparing  Spermatic  Elements  of  Cockroach.* — Prof.  v.  Ia 
Valetto  St.  Goorgie  recommends  for  the  examination  of  the  spermatic 
elements  of  the  small  cockroach  (BUUta  germamca)  a  fluid  which 
unites  the  properties  of  not  being  harmful  to  cells,  and  that  of  staining 
certain  cell-parts  deeply.  This  is  iodized  serum,  rubbed  in  with 
dahlia  and  filtered.  The  amniotic  fluid  can  thus  be  replaced  by 
another  indifferent  fluid.  Dilution  of  pure  nuclear-staining  media 
with  iodized  serum  did  not  giye  fayourable  results.  For  fixing  the 
tissues  the  author  used  the  mixtures  recommended  by  Gilson  and 
Camoy,  and  with  the  same  result,  and  also  Flemming's  fluid. 

Preparing  AcobIous  B]iabdoc€Bla.t — M.  Y.  Delage,  as  reported 
ante^  p.  790,  has  d^nonstrated  the  presence  of  a  distinct  nervous 
system  in  acoalous  Rhabdocoela,  the  absence  of  which  has  hitherto 
been  considered  as  characteristic.    His  methods  are  as  follows : — 

1.  Staining  with  gold  chloride,  (a)  Examination  of  the  whole 
animal.  Fre^  Chnvoluta  are  placed  in  a  watchglass  filled  with  fieor 
water.  The  greater  part  of  the  latter  is  removed  and  replaced  by  one- 
third  formic  acid.  After  two  minutes  the  formic  acid  is  displaced  by 
a  copious  quantity  of  a  1  per  cent,  solution  of  gold  chloride  acting 
for  10  to  12  minutes.  From  the  gold  solution  the  Canvoluta  are 
transferred  to  a  2  per  cent,  solution  of  formic  acid  in  which  they 
remain  in  the  dark  for  one  to  three  days.  The  progress  of  the 
reduction  of  the  gold  must  be  watched.  The  author  considers  it  to 
be  advantageous  to  allow  the  staining  to  proceed  to  complete  violet 
or  even  non-transparency  and  to  decolorize  slowly  by  means  of  a 
1/2  per  cent,  solution  of  cyanide  of  potash  (2  to  24  hours).  The 
effect  of  the  last  reagent  is  interrupted  by  a  2  per  cent  solution  of 
formic  acid.  By  this  treatment  all  Uie  tissues  are  stained  violet,  the 
nervous  system  first,  as  it  is  the  last  to  be  decolorized.  Mount  in 
glycerin  or  balsam. 

(6)  If  the  author  intended  to  cut  the  animals,  he  crushed  them 
gently  on  a  slide  and  allowed  some  one-third  formic  acid  to  run  under 
the  cover-glass.  This  altered  the  form  of  the  ConvoltUa  as  little  as 
possible  and  kept  them  extended.  Further  treatment  was  as  above. 
From  the  2  per  cent,  formic  acid,  the  author  passed  them  into  60  or 

♦  Arch.  f.  Mikr.  Anat,  xxvil  (1886)  pp.  1-12  (2  pis.).  See  thia  Journal, 
ante,  p.  590. 

t  Arch.  Zool.  Exp^r.  et  GAi.,  1?.  (1886)  pp.  109-60  (2  pis,).  Of.  Zeitechr.  f. 
Wiss.  Mikr.,  iii  (1886)  pp.  239-41,  and  this  Jonrnal,  ante,  p.  796. 

Ser.  2.— Vol.  VI.  4  A 
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70  per  cent,  alooliol  for  a  quarter  of  an  honr ;  lialf  an  hour  in  90  per 
cent,  alcohol,  and  three  to  four  hours  in  absolute. 

Imbedding  in  paraffin.  Unfortunately  this  method  is  uncertain, 
and  does  not  allow  the  finer  structure  of  the  neryous  system  to  be 
studied.  The  zoochlorella  retain,  and  this  is  a  great  advantage,  their 
green  colour. 

2.  After  the  author  had  convinced  himself  of  the  existence  of  a 
nervous  system,  he  tried  many  dyes  without  result,  but  attained  his 
object  by  the  simultaneous  action  of  osmic  add  and  carmine.  For 
this  purpose  he  heated  a  strong  solution  of  carmine  in  ammoniated 
water  in  a  water-bath  until  red  clouds  on  the  surface  of  the  purple 
fluid  arose.  This  shows  that  the  excess  of  ammonia  has  disappeared. 
After  cooling,  an  equal  volume  of  a  1  per  cent  osmic  acid  was  added 
to  the  carmine  solution,  and  filtered  under  a  bell-jar.  A  red  fluid, 
smelling  strongly  of  osmic  acid,  was  obtained,  and  tiiis  served  at  once 
as  a  fixative  and  staining  agent.  The  animals,  placed  alive  in  the 
fluid,  remain  there  for  a  half  to  twelve  honrs,  and  are  then  transferred 
to  90  per  cent,  and  finally  to  absolnte  alcohol.  After  some  days  the 
osmic  acid  odour  disappears  and  along  with  it  the  fixative  power,  but 
the  staining  capacity  of  the  fluid  remains  undiminished.  It  is  then 
necessary  to  fix  objects  to  be  examined  in  a  1  per  cent,  osmic  acid  for 
two  to  ten  minutes.  The  staining  is  as  follows : — The  cell  plasma  is 
but  slightly  stained ;  the  cell  membrane  stands  out  sharply,  the  nuclei 
and  nucleoli  appear  red  or  rose.  Fat-drops  are  black  or  grey ;  the 
cilia  a  pale  red.    The  zoochlorella  retain  their  greenish  hue. 

The  author  found  iron  sulphate  to  be  ap  excellent  fixative.  In  a 
concentrated  solution  the  animals  die  extended  without  change  of 
form.  In  order  to  save  time,  six  to  twelve  Convduta  were  cut  at  once. 
With  this  intent  the  Convoluia  are  taken  from  the  paraffin  dissolved 
in  chloroform,  to  a  glass  plate  coated  with  a  thin  layer  of  oil,  and 
arranged  as  desired.  The  plate  is  then  placed  carefally  in  a  bath  of 
tepid  paraffin,  and  after  cooling,  the  whole  are  cnt  togetiier. 

Preparing  Botatoria.* — Dr.  L.  Plate,  in  his  researches  on  the 
natural  history  of  the  Botatoria,t  used  the  following  methods : — 

The  animals  are  immersed  for  10  to  15  minutes  in  a  1  per  cent, 
solution  of  osmic  acid  ;  they  are  then  washed  and  transferred  for  a  day 
to  a  2  per  cent,  solution  of  chromate  of  potash,  after  having  been  well 
washed  they  are  stained  for  2  to  24  hours  in  borax  or  picrocarmine. 
Then  alcohol  with  hydrochloric  acid,  and  finally  60  per  cent,  alcohol. 

To  obtain  the  animals  with  extended  wheel  apparatus,  the  author 
used  (1)  a  saturated  solution  of  picro-sulphate  of  potash,  1  part, 
and  water  40  parts.  They  are  then  placed  in  a  watchglass  filled  with 
the  fluid,  which  (2)  is  heated  Until  bubbles  appear.  A  few  unfolded 
examples  will  always  be  obtained. 

Mounting  Spicules  of  Oorgonia.}— Mr.  A.  0.  Cole  states  that  to 
make  nice  slides  of  spicules  of  Gorgonia  a  portion  of  the  Oorgonia 

*  Jen.  Zeiteohr.  f.  Naturwifis.,  xix.  (1885)  pp.  1-120  (3  ph.).  Gf.  Zeitschr.  f. 
Wiss.  Mikr.,  iii.  (1886)  p.  2.39.  f  See  ibis  Journal,  oHte,  p.  76. 

X  Cole's  *  Studies  in  Microscopical  Science/  iv.  (1886)  Sec.  4,  p.  7. 
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rnnst  be  boiled  in  liqnor  potassfe.  '  When  the  axis  of  the  skeleton  is 
left  bare  the  detached  and  dean  spionla  are  to  be  ponred  off  into  a 
large  test-tube  and  washed  over  and  over  again  in  distilled  water  until 
all  debris  is  got  rid  of;  thej  are  then  to  be  dried  and  put  into  perfectly 
clean  dry  bottles.  A  thin  glass  cover  is  to  be  cleaned,  and  a  solu- 
tion of  12  to  15  drops  of  strong  gum- water  in  1  oz.  of  distilled  water 
(filtered)  is  to  be  prepared,  and  a  drop  of  this  spread  carefully  oyer 
the  coyer  and  allowed  to  dry  (not  dried  by  heat),  put  away  under  a 
glass  shade,  or  in  a  case  imperyious  to  dust.  When  the  gum  solution 
is  dry  it  is  to  be  breathed  upon  until  the  surface  is  quite  moist,  and  a 
piece  of  fine  muslin,  which  will  just  allow  the  spicula  to  pass 
through  its  texture,  being  strained  lightly  oyer  the  neck  of  the 
bottle  the  spicula  are  to  be  scattered  evenly  (as  from  a  pepper- 
castor)  oyer  the  adhesive  surface;  after  a  minute  the  cover  is  to  be 
taken  up  by  means  of  forceps  and  tapped  upon  a  sheet  of  paper  until 
all  non-adherent  spicula  are  shaken  off,  when  balsam  is  to  be 
applied.  . 

''  Dry "  mounts  of  spicula  may,  of  course,  be  made  in  the  same 
way ;  the  cover,  with  Uie  spicula  attached  to  it,  being  secured  to  the 
bottom  of  the  cell.  The  advantage  of  this  method  is  that  the  spicula 
are  firmly  attached  to  the  cover,  aud  all  lie  upon  one  plane. 

Preparation  of  Anthozoa.* — Prof.  M.  Braun  has  made  some 
experiments  on  Alcyonium  pcUmatumy  CaryophyUia  cyathus,  and  other 
Anthozoa ;  he  treats  them  with  a  concentrated  solution  of  corrosive 
sublimate  in  sea- water,  which  he  boils,  and  to  which  he  then  adds  four 
or  five  drops  of  a  1  per  cent,  solution  of  osmic  acid  to  20-25  ccm.  of 
the  solution ;  this  is  suddenly  poured  over  the  Anthozoa.  After  five 
minutes  the  fluid  is  drawn  off^  and  the  specimens  washed  with  sea- 
water,  and  then  gradually  treated  with  alcohol,  beginning  with  80 
per  cent.,  and  ending  with  alcohol  of  96  per  cent,  solution.  Hydra, 
rotifers,  and  Polyzoa  may  be  treated  In  the  same  way,  and  then  pre- 
served in  Canada  balsam,  or  be  imbedded  in  paraffin  and  cut  into 
sections ;  the  preservation  of  the  tissues  will  be  found  to  be  perfect. 

Prevention  of  browning  in  Plant  Preparation8.t — Br.  H.  de 
Yries  finds  that  the  browning  of  vegetable  preparations  depends  on  the 
reduction  of  certain  colourless  substances  (chromogens)  by  the  oxygen 
of  the  air.  In  order  to  prevent  the  appearance  of  this  brown  staining 
the  air  and  chromogenous  substances  are  removed,  the  former  in 
boiling  alcohol,  the  latter  by  extraction  in  acidified  solutions 
of  spirit  in  water.  The  latter  solution  is  preferable  for  most  leaves 
and  stalks,  the  former  for  thin  delicate  leaves  and  for  flowering  parts. 
The  acids  used  are  sulphuric  or  hydrochloric  in  2  per  cent,  solution, 
and  the  treatment  lasts  for  somo  hours  to  several  days. 

To  remove  the  brown  stain  from  vegetable  preparations  the  author 
employed  the  following  solution: — 100 ccm.  spirit, 0*2-0* 5  strong 

•  Zool.  Anzeig.,  ix.  (1886)  pp.  458-9. 

t  Maandbl.  yoor  NatnnrweteDSob.,  1886,  No.  1  (7  pp.).    Cf.  Ziitschr.  f.  Wiss. 
Mikr.,  iii.  (1886)  pp.  280-1. 
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snlplmrio  aoid,  and  a  few  crystals  of  cMorate  of  potash.    Stronger 
solutions  had  no  greater  effect. 

Preparing  Fncus  yesicnlosas.* — For  the  demonstration  and  fixa- 
tion of  the  cells  of  the  filaments  on  which  the  spermatozoid  ceUs 
exist  as  end-cells,  Dr.  J.  Behrens  used  osmic  and  picro-sulphoric  acid, 
also  iodine  water  and  hromide  yapour,  and  for  staining,  Schneider's 
acetic-carmine.  For  the  observation  of  nnclear  fission  in  the 
antheridium  cells,  carmine  staining  is  not  especially  favoarable.  The 
processes  in  the  spores  and  perispores  must  be  studied  in  fixed 
material ;  picro-sulphario  acid,  bromide  vapour,  iodine  water,  boiling 
water,  chrom-osmic-acetic  acid  serve  as  fixative  media,  and  in  rare 
cases  alcohol  and  1  per  cent,  acetic  acid.  Bromide  vapour  and  boiling 
water  are  the  most  convenient  agents  as  they  do  not  necessitate  any 
washing  out  afterwards.  After  staining,  the  objects  are  placed  in 
dilute  and  finally  in  absolute  alcohol.  When  perfectly  dehydrated, 
they  are  cleared  in  clove  or  turpentine  oil,  and  mounted  in  balsam  or 
dammar. 

In  order  to  render  visible  what  had  happened  in  the  spore  after 
the  penetration  of  the  spermatozoids  (occurrences  hitherto  unobserved 
and  invisible  in  the  living  spore  by  reason  of  its  opacity),  the  author 
mixed  fresh  spores  with  spermatozoids  in  a  hollow  ground  slide,  and 
after  some  moments  the  spores  were  killed,  usufdly  with  iodine 
solution,  and  then  stained  and  cleared  up. 

Separating  Desmids,  Diatoms,  and  other  minute  objeot8.t— Mr. 
C.  L.  Wilbur  usee  for  separating  desmids  and  similar  objects  from 
the  foreign  matter  with  which  they  are  associated  in  nature,  a  set  of 
suction-tubes,  five  in  number,  increasing  and  decreasing  in  fineness 
from  No.  8,  which  is  large  enough  to  comfortably  admit  a  Cosmarium 
tetraophthalmum.  These  are  ranged  on  a  small  woioden  rack  placed  on  a 
box  of  convenient  size  at  the  right  of  the  Microscope  and  are  fitted  in, 
as  needed,  to  a  small  flexible  white  rubber  tube ;  this  fits  over  pne  of 
two  glass  tubes  put  tightly  through  the  stopper  of  a  1-oz  wide-mouthed 
bottle,  and  to  the  other  tube  is  fitted  a  second  one  of  rubber  which  is 
held  in  the  mouth  while  at  work  or  fitted  to  a  convenient  mouth-piece. 
The  tubes  are  filled  with  water  on  beginning  work  to  a  height  sufficient 
to  satisfy  capillary  attraction.  Then,  working  e.g.  under  a  1  in.  objective 
and  B  eye-piece,  the  point  is  brought  nearly  to  the  surface  of  the  pool 
on  the  slides  and  moved  to  and  fro  horizontally  till  shadow  is  seen 
in  the  field,  thence  quickly  brought  with  the  point  close  to  the  object 
After  a  little  practice  the  proper  point  can  be  inserted  and  instantly 
brought  to  the  object  without  taking  the  eye  from  the  field.  It  can 
now  be  sucked  in  and  transferred  to  little  pools  of  50  per  cent, 
glycerin  on  a  collecting  slide,  parcelling  off  like  forms,  different  sizes, 
&C.,  or,  by  alternately  expelling  and  drawing  in  the  breath,  the  object 
can  be  rolled  over  and  over  by  the  current  from  the  tube,  thus  show- 
ing all  sides. 

The  author  ordinarily  takes  samples  with  a  small  pipette,  places 

♦  Ber.  Doutsch.  Bot.  Gesell.,  iv.  (1886)  pp.  92-103. 
t  Tbe  Microscope,  vi.  (1886)  pp.  169-71. 
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them  on  the  slide  and  spreads  ont  and  breaks  up  foreign  gelatinous 
masses  with  a  coryed  glass  needle  set  in  a  match-stick  as  a  handle.  It 
is  useful  to  give  a  preliminary  running  over  with  60-100  diameters 
for  larger  forms,  and  then,  taking  care  that  the  pool  is  shallow 
enough  to  avoid  contact  with  the  objective,  and  occasionally  replac- 
ing water  lost  by  evaporation,  run  down  with  1/4  in.  or  1/8  in. 
objective  and  take  out  the  smaller  species.  Finding,  for  example, 
a  PedtMtrum  tetrua  or  small  Cosmarium  under  the  higher  power,  turn 
on  the  1  inch  (a  nose-piece  is  indispensable),  run  back,  remove  the 
small  speck  and  place  him  in  the  little  pool  containing  his  brethren 
that  have  gone  before  him.  Docidium  and  long  strings  of  filamentous 
desmids  are  safely  taken  up  by  holding  the  tube  in  the  direction  of 
their  length  and  expelling  tibem  with  the  tube  held  nearly  horizontal 
to  avoid  injury  from  flexure.  A  very  little  experience  will  enable 
the  beginner  to  transfer  with  certainty,  ease,  and  rapidity  any 
object  he  can  make  out  under  250--500  diameters. 

This  method  is  of  course  equally  applicable  to  separating  diatomd 
or  any  minute  objects  which  it  may  be  desirable  to  preserve.  Mosses, 
&o.,  too  large  to  enter  the  tubes  can  be  sucked  against  their  ends  and 
there  held  while  being  transferred.  Further,  in  microchemistry, 
minute  crystals  can  be  taken  up  from  plant  sections,  moved  to  a  clean 
portion  of  the  slide  (or  better,  to  a  piece  of  thin  cover-glass  held  in  a 
match-stick  handle  which  admits  the  application  of  heat  when  needed) 
and  then  treated  with  solvents,  &o.  For  the  use  of  reagents,  in 
order  to  avoid  the  undue  multiplication  of  tubes  and  the  contamina- 
tion which  would  result  from  using  the  same  tube  for  more  than  one 
reagent,  the  author  uses  little  teit-poinU—tormeA  by  drawing  out 
small  glass  tubing — with  bulging  body  and  short  tapering  shank, 
which  is  inserted  in  a  small  hole  passing  through  a  cork  stopper, 
which  closes  a  glass  tube.  (3  in.  x  6/16),  the  other  end  of  which  is 
drawn  out  and  cut  off  to  admit  of  substitution  for  a  fishing  tube.  The 
points  are  kept  on  a  convenient  tray  or  large  watchglass,  and  being 
charged  with  various  liquids,  permit  the  ready  and  perfectly  control- 
able  application  of  any  test  or  stain  to  very  small  quantities  of 
matter.    Precipitates  can  be  formed,  redissolved,  &c. 

The  desmid  tubes,  test-points,  &c^  can  be  fashioned  by  any  one 
after  a  few  minutes'  practice  from  small  glass  tubing  by  aid  of  the 
blow-pipe.  A  common  kerosene  lamp  furnishes  a  good  enough  flame 
for  the  purpose.  To  prevent  blackening  of  the  tubing  (containing 
lead)  it  must  be  kept  out  of  the  inner,  luminous  reducing  name. 

Collection  and  Treatment  of  Living  Diatoms.* — ^Herr  E.  Debes 
recommends  the  following  articles  as  the  necessary  equipment  when 
in  search  of  diatoms  : — A  bag  or  travelling  satchel ;  a  number  of  wide- 
necked  glass  bottles,  with  glass,  cork,  or  caoutchouc  stoppers.  These 
should  he  of  two  sizes,  the  larger,  1/3-1/2  litre,  the  smaller  1/6-1/4 
litre ;  a  flat  4-6  in.  net  of  thick  gauze,  fine  book  muslin,  or  any 
other  not  too  coarse  tissue ;  a  tin  spoon  fitted  with  a  screw,  as  well  as 
a  telescope-stick,  if  possible,  to  which  both  can  be  screwed  on.    Also 

♦  Zeitschr.  f.  Wiss.  Mikr.,  iii.  (1886)  pp.  27-38. 
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an  ordinary  metal  spoon,  and  most  important  of  all,  a  Thomas 
^  Algen-sncher  "  pocket  Microscope,  which  has  a  magnifying  power  of 
150-180  times,  with  the  necessary  glass  plates  and  some  Hnen  rags 
for  cleaning  them.  Parchment-paper  and  guttapercha  will  also  be 
found  useful  for  packing  up  things.  It  is  scarcely  necessary  to  say 
that  owing  to  the  habitat  of  diatoms  waders  may  be  needful. 

Collection  should  be  made,  if  possible,  on  a  summer  day.  Water 
plants,  stones,  and  any  other  substances  seen  lying  in  water,  especially 
in  early  spring,  are  to  be  carefully  scrutiniaed  for  a  brownish- 
coloured  coatiug.  If  the  Microscope  reveal  their  yellow  cell  con- 
tents, the  brownish  layer  ma^  be  removed  with  the  finger  to  the  col- 
lecting bottle.  When  the  diatoms  are  found  as  a  soft  brownish  or 
blackish  scum  on  the  water  bottom,  this  is  scooped  up  with  the  net, 
and  after  draining,  is  removed  with  the  spoon  to  the  collecting 
bottle. 

The  coarser  impurities  are  removed  from  the  material  thas  col- 
lected by  straining  through  a  hair  sieve  into  flat  ve  sels,  so  as  to  pro- 
duce a  layer  of  1^  to  2  cm.  This  is  set  aside  in  a  cool,  shady  place 
and  covered  over  with  about  1  cm.  of  water.  In  one  or  two  days  the 
surface  of  the  muddy  layer  will  be  found  covered  with  living  diatoms, 
while  the  dead  and  certain  varieties  unaffected  by  light,  remain 
buried  in  the  mud.  This  characteristic  may  be  taken  advantage  of  to 
procure  a  pure  cultivation  of  diatoms  by  merely  placing  the  vessel  in 
the  sunshine,  when  in  a  short  time  the  diatoms  struggle  to  the  sur- 
feuce,  forming  a  delicate  scum,  which  is  easily  removed  for  examination 
or  for  preservation  in  alcohol.  If  the  residue  is  required  for  further 
cultivation  it  is  supplied  with  Aresh  water,  and  then  placed  aside  in  a 
cool  and  shady  place.  Those  forms  which  do  not  rise  to  the  surfiftce, 
bat  are  disseminated  throughout  the  mud,  are  to  be  obtained  for 
examination  by  boiling  the  residue  with  clean  water  and  decanting  off 
the  fluid. 

Another  method,  which  gives  better  results,  but  which  requires 
more  time,  is,  after  the  sifting  and  the  development  of  the  diatoms,  to 
decant  off  the  water,  and  then  keep  the  mud  surfiace  moist  by  spraying. 
In  four  to  six  days  the  mud  layer  has  become  so  consistent  that  the 
diatoms  may  easily  be  stripped  off  the  surface  with  a  brush.  Oertain 
species  adhering  to  water  plants,  stones,  4&c.,  are  obtained  by  sifting 
from  larger  impurities,  and  allowing  the  water  to  settle,  only  brushing 
the  diatoms  off.  These  are  preserved  either  with  the  objects  on 
which  they  are  found,  or  the  whole  collection  may  be  boiled  with 
dilute  nitric  or  hydrochloric  acid,  and  then  filtered  off  to  be  preserved 
in  the  usual  way. 

For  the  cultivation  of  diatoms  it  is  only  required  to  place  the  mud 
collections  in  flattish  vessels  in  a  cool  airy  place,  sheltered  from  the 
sun,  and  covered  with  a  thin  layer  of  water.  A  constant  change  of 
water,  the  stream  of  which  must  not  be  too  strong  lest  the  diatoms  be 
washed  away,  and  kept  at  a  level  of  1  cm.  high,  is  extremely  useful 
to  the  cultivations,  which,  with  care  and  attention,  will  last  for  an  in- 
definite period.  About  every  14  days  it  is  necessary  to  stir  up  the  mud 
layer  thoroughly,  in  order  to  briug  the  diatoms  into  contact  with 
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fresli  layers,  «nd  it  most  be  always  kept  in  mind  that  onee  allowed 
to  dry  the  whole  cultivation  is  mined. 

In  most  cnltiyations  a  constant  change  of  the  yarieties  takes  place, 
one  form  driving  out  another,  and  this  in  its  turn  being  supplanted 
by  a  new  variety.  As  a  rule  the  more  motile  forms  spread  over  the 
less  mobile,  and  the  former  may  therefore  be  easily  removed  by  means 
of  a  brush. 

Mounting  Diatoms.* — Senor  A.  Truam  y  Luard  gives,  in  his 
work  on  the  diatoms  of  the  Asturias,  a  new  and  original  method^  for 
mounting. 

Egg-albumen  is  mixed  with  its  own  weight  of  distilled  water,  and 
with  5  grms.  of  pure  ammonia.  The  mixture  having  been  beaten  to 
frothing,  is  allowed  to  stand  for  12  hours.  The  clear  fluid  is  then 
decantM^  filtered,  and  preserved.  The  addition  of  ammonia  prevents 
decomposition  for  a  period  of  one  or  two  months.  Ooating  the  cover- 
glass  wiUi  the  fluid,  arranging  the  diatoms,  and  fixing  them  by  breath- 
ing over  them,  is  performed  with  exactitude  by  the  use  of  this  gelatin 
solution.  To  close  the  preparation,  the  cover-glass  is  placed  on  a 
metal  plate,  and  heated  to  a  degree  sufficient  to  coagulate  the  albumen. 
Ptejmrations  obtained  by  this  method  are  extremely  dear  and 
brilliant. 

Mounting  l8thmia.t — Mr.  B.  Hitchcock,  in  reference  to  a 
remarkably  pure  gathering  of  lathmia  nervosa  attached  to  seaweed, 
points  out  that  by  the  exercise  of  some  skill  and  patience  their 
natural  beauty  may  be  brought  out  far  better  than  is  often  seen ; 
and  he  remarks  that  there  is  ''  a  fine  art  in  mounting  microscopic 
objects  tiiat  many  of  the  more  stolid  investigators  affect  to  despise  ; 
but  so  long  as  the  specimens  are  not  distorted,  misshapen,  or  crushed 
out  of  their  natural  oondition,  they  lose  nothing  for  purposes  of 
study  by  being  skilfully  prepared  for  exhibition.*' 

The  usual  method  of  mounting  laihmia  is  by  drying  the  frustules, 
either  on  the  seaweed  or,  freed  by  shaking,  on  an  opaque  ground.  In 
this  way,  exercising  some  care  in  selecting  the  most  showy  groups, 
very  attractive  specimens  can  be  obtained.  A  dry  mount  of  ue  free 
frustules  can  be  greatly  improved  by  previously  clearing  them,  or 
rather  removing  uie  dried  endochrome.  The  best  way  to  do  this  is 
to  place  them  for  a  few  minutes  in  a  bleaching  solution  which  may 
be  chlorine  water,  Labarraque  solution,  or  any  such  active  agent.  ISo 
acid  is  required.  In  the  course  of  fifteen  minutes  the  frustules  will 
probably  be  quite  white,  and,  owing  to  the  air  contained  in  them, 
they  will  form  a  perfectly  pure  layer  floating  at  the  top  of  the  fluid. 
It  is  then  only  necessary  to  remove  the  solution  below  by  means  of  a 
pipette  or  siphon,  wash  several  times  with  water,  drawing  it  off  in 
the  same  way,  and  finally  collecting  the  diatoms  in  a  bottle  with  some 
alcohol  for  preservation*  They  are  now  perfectly  clean,  and  white 
as  snow. 

To  prepare  a  dry  mount  select  a  dean  cover»glass  and  place  a 

•  An.  Boo.  Eepan.  Hist.  Nat,  xiU.  (1884)  pp.  307-6i  (4  pi8.> 
t  Amer.  Mem.  Micr.  Journal,  viL  (1886)  pp.  148-9. 
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BofScieiit  number  of  the  deaned  diatoms  with  water  upon  it  to  form 
a  perfectly  even  layer  of  the  diatoms  over  the  central  part  of  the 
coyer.  As  the  water  evaporates  the  frastoles  will  gather  dose 
together  and  form  a  compact  mass  in  a  single,  uniform  layer,  perfectly 
adapted  for  a  display  slide.  An  exceedingly  thin  and  dear  solution 
of  gum  may  be  used  in  this  operation  to  attach  the  firustules  more 
securely.  When  Uioroughly  di^,  oement  the  cover-glass  over  a  ring, 
just  deep  enough  to  protect  the  diatoms,  preferably  with  a  dead  bla^ 
bottom. 

This  particular  diatom,  however,  is  a  £Ar  more  brilliant  object 
when  mounted  in  balsam  and  viewed  with  a  dark  fidd.  It  is  likewise 
one  of  the  most  difficult  to  mount  in  balsam,  owing  to  the  persistence 
with  which  the  air  is  retained  within  the  frustules.  A  mount  in 
balsam  of  the  diatoms  attached  to  the  seaweed  as  they  grow  can  be 
made  by  the  method  devised  by  the  late  Charles  Stodder.  Sdecting 
a  perfectly  dry  specimen,  place  it  in  chloroform  for  a  short  time, 
and,  if  necessary  in  order  to  remove  all  the  air,  heat  the  latter  gently. 
In  this  way  the  frustules  become  filled  with  the  liquid.  Then  place 
some  drops  of  chloroform  on  a  slide,  transfer  the  specimen  sdected 
for  mounting  to  this,  and  keep  it  covered  with  the  liquid.  It  is  well 
to  put  on  a  cover-glass  to  prevent  rapid  evaporation  of  the  liquid. 
Then  add  chloroform  balsam  and  let  it  run  under  the  cover  and  follow 
the  diloroform  as  it  evaporates  from  the  frustules,  aiding  tiie  opera- 
tion with  ffentle  heat  In  this  way  the  hollow  frustules  can  be  com- 
pletely filled  with  balsam  without  difficulty,  and  the  mounts  thus 
obtained  arc  very  fine. 

In  mounting  the  free  frustules  in  balsam  we  have  adopted  a  plan 
somewhat  different  in  detail,  in  order  to  obtain  a  perfectly  flat  and 
even  layer  of  frustules  against  the  cover-glass.  The  cleaned  speci- 
mens in  considerable  abundance  wore  first  placed  in  chloroform  in  a 
small  vial,  and  raw,  hard  balsam  added  until  a  not  very  thick  solution 
was  obtained,  which  thoroughly  permeated  the  cells.  The  solution 
was  poured  upon  a  cover-glass  resting  on  a  mounting  table,  with  a 
spirit-lamp  beneath.  In  a  short  time  the  frustules  settled  down  upon 
the  cover- glass  and  formed  an  even  layer.  The  closer  they  are  the 
more  effective  the  result.  Heating  now,  very  gently  indeed,  the 
balsam  becomes  dowly  hardened  without  disMbuting  the  diatoms. 
If  necessary,  more  balsam  can  be  added,  but  if  iK)8sible,  a  sufficient 
quantity  should  be  put  on  at  first,  as  the  addition  of  more  is  likely  to 
disarrange  Uie  specmiens.  The  balsam  must  be  thoroughly  hardened, 
without  heating  enough  to  discolour  it.  We  now  have  the  frustules 
nicely  mounted  in  the  balsam  on  tho  cover-glass,  and  the  latter  may 
now  be  turned  over  and  attached  to  a  ring  on  a  slide,  and  the  mount 
thus  finished.  It  will  be  greatly  improved,  however,  by  tiie  well- 
known  process  of  backing  with  black  varnish.  First  put  on  a  layer 
of  shellac  over  the  balsam  to  protect  it  from  the  action  of  turpentine, 
and  then  apply  an  opaque  layer  of  black  varnish.  When  this  is 
thoroughly  dry,  mount  the  cover-glass  on  a  ring,  and  it  will  make  one 
of  the  finest  objects  in  any  cabinet 
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Hicro-chemioal  reactions  of  Lichens.* — ^Dr.  E.  Bachmann  has 
made  some  preliminary  micro-ohemical  experiments  on  lichons  for  the 
purpose  of  obtaining  from  the  pigmented  parts  reactions  which  may 
be  applied  as  tests  for  determining  the  position  of  these  cryptogams. 

The  black  apothecia  of  many  cmstaceons  lichens  ho  finds  is  due* 
not  to  one  black  pigment,  but  rather  to  fonr  dififerent  pigments,  one 
brown  and  three  bine  or  green-blue.  These  are  distinguished  by 
certain  characteristics  which  are  epitomized  thus : — 

A.  If  the  addition  of  potash  solution  causes  little  or  no  change  in 
the  pigoient,  but  (a)  when  nitric  acid  is  added  to  excess  a  copper-red 
coloration,  confined  to  the  surface,  results,  this  shows  the  presence  of 
Blue  i.  (i)  If,  however,  on  the  addition  of  the  nitric  add  a  violet  hue 
penetrating  as  fieur  as  the  colourless  hymenium  results,  then  Blue  ii. 
is  indicated. 

B.  If  the  addition  of  the  potash  solution  is  followed  by  the  appear- 
ance of  a  deep  violet  colour,  then  Blue  iii.  is  present. 

The  author's  method  consists  merely  in  treating  sections  of  the 
apothecium  with  a  potash  solution  or  some  other  strong  base,  then 
over-saturating  with  nitric  acid,  and  lastly,  allowing  a  solution  of 
calcium  chlor^e  to  flow  under  the  cover-glass  (strength  of  solution 
not  given).  The  reaction  is  also  obtainable  from  crushed  prepara- 
tions, provided  that  the  sub-hymenial  tissue  is  not  pigmented. 

Demonstrating  Glycogen  in  the  Basidiomyoetes.  t  —  l>r.  L. 
Errera  states  that  not  only  can  the  presence  or  absence  of  glycogen 
in  Basidiomyoetes  be  determined,  but  that  by  iodine  staining  the 
approximate  quantity  is  also  ascertainable. 

The  solution  used  is  composed  of  H'O,  45  grm.;  iodide  of 
potassium,  0*8  gnn.;  iodine,  0*1  grm.  After  placing  a  section  in  a 
large  drop  of  this  solution  the  cover-glass  is  imposed,  a  little  water 
added,  and  then  the  slide  heated  until  it  feels  rather  hot  to  the  hand. 
If  glycogen  be  present  in  extremely  small  quantity,  the  coloration 
is  rather  orange  than  brown,  and  a  somewhat  more  concentrated  iodine 
solution  may  be  used. 

Demonstrating  the  Huolens  in  Teast  CeUs.t—Br.  A.  Zalewski 
demonstrates  the  nucleus  by  keeping  the  oells  in  water  for  some  hours, 
and  then  treating  with  hadmatoxylin  and  alum  solution.  In  ripe 
spores  the  nucleus  is  also  easily  shown.  In  budding  and  spore-form- 
ing cells  the  nucleus  is  not  discoverable. 

Imbeddinjg  Fish  Egg8.S — Mr.  J.  A.Byder's  method  of  imbedding 
fish  eggs  which  have  been  coloured  in  toto  with  borax  carmine,  or 
borax  picrocarmine,  is  as  follows : — 

a.  After  dehydration  with  about  forty  times  their  own  volume  of 

•  Zeitachr.  f.  Wiss.  Mikr.,  iii.  (1886)  pp.  216-9. 

t  M^m.  A^ad.  B.  Soi.  Belg.,  xxxyii.  (1885)  50  pp. 

X  Yerh.  a.  Ber.  ci  Krakauer  Akad.  d.  Wiss.,  xui.  (1885).  Gf.  Hot  Centralbl., 
XXT.  Q886)  p.  2. 

§  Byder,  J.  A.,  *  On  the  preservation  of  Embryonic  Materials,  &e^'  1884, 
p.  15.  Gf.  Whitman's  *  Methods  of  Beeearch  in  Microsoopioid  Anatomy  and 
Embryology,*  1885,  pp  101-2. 


Digitized  by 


Google 


1082         SUMMABY  OF  OUBBENT  BBSBA.BOHES  BBLATINa  TO 

strong  oommercial  or  97  per  cent,  alcohol,  and  afterwardB  saturated 
with  oil  of  cloves,  the  embryos  are  placed  in  a  watchglass  containing 
a  melted  mixture  of  chloroform  and  paraffin  in  equal  parts,  in  which 
they  may  remain  twenty  or  thirty  minutes  at  a  temperature  not  above 
150^  Fahr.  When  saturation  is  complete,  the  eggs  have  the  same 
appearance  in  the  melted  mixture  as  in  alcohoL 

6.  From  the  above  they  are  transferred  to  another  larger  dish, 
containing  pure  paraffin,  which  melts  at  158°  Fahr.,  but  which  must 
on  no  account  be  allowed  to  boil.  Here  they  remain  for  twenty  to 
thirty  minutes  more. 

e.  The  embryos  are  then  transferred,  one  or  two  at  a  time,  to  a 
common  slide,  such  as  is  used  for  mounting  objects.  The  slide  may 
be  warmed  over  an  alcohol  lamp.  A  braiis  ring,  5  to  8  mm.  deep, 
and  24  mm.  in  diameter,  is  then  placed  on  the  slide  around  the  object. 
This  ring  is  then  filled  with  melted  paraffin,  and  the  object  arranged 
in  it  in  the  desired  position,  with  a  hot  needle,  when  the  whole  is  left 
to  cool. 

d.  After  cooling,  the  paraffin  contracts  within  the  ring,  when  the 
latter  may.be  removed,  and  the  discoidal  block  may  then  easUy  be 
loosened  from  the  slide.  The  block  may  then  be  trimmed  down  with 
a  scalpel,  into  a  shape  suitable  for  fastening  into  the  well  in  the 
carriage  of  a  sledge  microtome,  or  the  block  may  be  marked  and  laid 
away  until  it  is  wanted  for  use. 

Haohefs  Microtome.— This  microtome  (fig.  238)  is  distinguished 

Fia.  238. 


from  previous  models  by  several  innovations.     The  knife-carrier 
slides  on  an  agate  plate  and  is  provided  with  four  points  of  agate  to 
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reduce  the  friction ;  two  fine  rollers  under  the  agate  plate  assure  the 
perfect  contact  of  the  carrier  with  the  sliding  plane. 

The  object-carrier'  is  attached  to  an  elevator  which  is  raised  and 
lowered  by  the  same  mechanism  as  the  slow  motion  of  Continental 
Microscopes.  This  is  inclined  so  as  to  reduce  the  elevation  and  allow 
of  sections  being  made  as  fine  as  the  knife  will  cnt  or  the  nature  of 
the  tissues  will  permit.  Special  mechanism  prevents  loss  of  time  in 
the  screw,  and  the  thickness  of  the  section  is  exactly  indicated  by 
graduations  on  the  milled  head.  At  each  traverse  of  the  knife  the 
object  is  raised  automatically  as  the  knife-carrier  strikes  against  the 
end  of  a  lever-arm  which  catches  in  the  teeth  of  the  wheel  shown  in 
the  figure,  and  which  by  means  of  a  tangent  screw  at  the  other  end  of 
its  axis  turns  the  micrometer  screw  and  raises  the  object  0  *  002  mm. 
If  it  is  desired  to  raise  the  object  to  a  greater  extent  the  knife-carrier 
must  be  made  to  strike  the  end  of  the  lever  a  second  or  third  time, 
according  to  the  height  required. 

The  microtome  can  also  be  used  to  cnt  sections  in  alcohol  by  a 
very  simple  and  entirely  novel  addition.  A  metal  tray  having  an 
aperture  in  the  centre,  over  which  a  piece  of  indiarubber  is  stretched, 
is  placed  on  supports,  as  shown  in  fig.  239.    The  indiarubber  is  pierced 


FiQ.  239. 


with  a  small  aperture  in  which  the  vertical  rod  is  applied  which 
supports  the  object-carrier,  the  edge  of  the  rubber  is  then  clamped  by 
a  special  arrangement  which  forms  a  kind  of  annular  drumhead  of  it 
and  prevents  leakage  of  the  fluid.  The  object  does  not  project  above 
the  bottom  of  the  tray  which  is  filled  with  alcohol. 

In  order  that  the  knife  may  work  easily  in  the  tray,  the  blade  is 
set  on  an  angle-piece  so  that  it  is  8  cm.  below  the  handle.  Tho 
movements  are  thus  left  quite  free ;  the  tray  is  in  contact  with  the 
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elevator  only  by  means  of  the  piece  of  indiarubber,  which  is  sufficiently 
elastic  to  allow  of  the  few  millimetres  of  play  required  by  the  slow 
motion.  The  object*carrier  is  a  simple  donble  screw  vice;  it  is 
mounted  on  a  ball-and-socket  joint  of  diameter  sufficient  to  provide 
an  active  surface  of  12  square  cm.,  by  means  of  a  tightening  screw 
with  lever,  by  which  it  can  be  rigidly  fixed ;  and  when  the  object  to 
be  cut  is  inclined,  it  remains  always  close  to  the  axis  of  the  clamping 
mechanism.  The  object-carrier  may  be  readily  replaced  by  a  freezing- 
stage. 

Schiefferdecker's  Hew  Hiorotome.* — ^Dr.  P.  Schiefferdecker's 
instrument,  of  which  a  general  view  is  given  in  fig.  240,  consists  of  a 
heavy  stand  A  (fig.  241),  upon  which  are  two  blocks  B,  supporting 
the  plates  D  and  0.  The  upper  part  of  the  latter  forms  part  of  the 
slide-way.    Between  0  and  D  is  interposed  a  thick  glass  plate  E, 

Fio.  240. 


while  on  the  oblique  part  of  C  is  fixed  a  similar  glass  plate  F.  In 
the  angle  (45°)  between  E  and  F  runs  the  body  of  the  knife-carrier  G, 
which  is  separated  from  the  glass  plates  by  ivory  knobs,  four  to  each 
surface.  Above  the  body  G  is  the  knife-plate  H,  connected  by  three 
screws  with  G.  This  plate  and  the  body  are  separated  by  a  block 
for  giving  an  inclination  to  the  knife.    The  upper  surface  of  the 

♦  Zeitachr.  f.  Wiss.  Mikr.,  iii.  (1886)  pp.  151-64  (4  figs.). 
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plate  H  is  seen  (fig.  242)  to  be  perforated  by  holes,  the  larger  of 
which  are  intended  for  fixing  the  knife  in  different  positions.  The 
rods  J  J  are  for  the  purpose  of  supporting  extra  weights,  to  be 
attached  when  additional  weight  is  required  for  the  carrier,  and  the 
holes  J'  in  the  plate  (fig.  242)  are  for  altering  the  position  of  the  rods 
in  case  they  interfere  with  the  knife. 

The  apparatus  for  the  object-carrier  and  its  motor  is  somewhat 

Fio.  241. 


complicated.  The  section-holder  a  {y  (fig.  242)  consists  of  a  clamp 
with  two  jaws  a  f,  the  serrations  of  which  point  to  the  left,  in  order 
to  oppose  the  course  of  the  knife.  The  burs  p  are  fitted  with  spiral 
springs,  and  their  action  is  opposed  by  the  screw  tj  working  against 
the  plate  c,  which  in  its  turn  presses  acainst  {.  The  clamp  is  fitted 
within  a  quadrilateral  frame  ^,  and  the  latter  swings  between  the 
upper  arms  of  an  H-shaped  piece  /a  through  the  intervention 
of  the  screws  t  (fig.  242).  The  lower  arms  of  /a  are  fitted  to  the 
front  ends  of  a  similar  shaped  piece  v,  the  hinder  ends  of  which  fit 
into  a  rectangular  excavation  of  the  middle  plate  D.  Both  these 
hinder  arms  are  perforated  by  screws,  the  ends  of  which  work  against 
the  sides  of  the  excavation  in  D.  The  front  ends  of  v  are  screwed  to 
the  lower  ends  of  fu  The  C-shaped  piece  a  is  fixed  to  the  upper 
arms  of  /a  by  screws  at  f ,  while  through  its  prolongations  posteriorly 
the  screws  A.  work  against  the  sides  of  the  excavation  in  D. 
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Now  though  the  object-carrier  can  of  course  only  move  vertically, 
the  clamp  frame  is  provided  with  motion  in  two  directions,  viz.  from 
side  to  side  and  from  before  backwards.  These  movements  are 
effected  through  the  mediation  of  the  endless  screws  o  working 
against  a  thread  on  the  half-circles  v  (figs.  241,  242). 

The  micrometer-screw  a,  capable  of  moving  30  mm.,  is  turned  by 


Fio.  242. 


the  large  milled  head  d.  This  head  is  marked  by  100  radial  lines, 
and  as  one  turn  of  the  screw  raises  the  object  0  *  5  mm.,  one  division 
corresponds  to  0 '  005  mm. 

The  pointed  upper  end  of  the  micrometer-screw  pushes  against  an 
agate  plate  q  fixed  to  the  lower  end  of  a  rod  p,  let  into  the  cross-bar 
of  fi ;  below  the  latter  is  a  metal  case  n  and  a  fixing  screw.  The 
lower  end  of  a  is  in  connection  with  the  bars  h  and  o,  which  in  their 
turn  are  in  apposition  with  D. 
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The  drum  g  through  which  the  micrometeF-screw  passes  is  marked 
by  six  lines  of  holes.  A  spring-catch  supported  bj  a  vertical  rod 
fixed  to/  snaps  as  the  drum  revolves. 

Fixed  to  the  extremities  of  x  by  one  end,  and  by  the  other 
to  a  rod  projecting  from  D,  are  two  spiral  springs  for  the  pur- 
pose of  keeping  up  the  tension  of  the  carrier  on  the  micrometer- 
screw. 

If  desired,  an  arrangement  for  fitting  the  instrument  for  cutting 
under  spirit  can  be  applied,  and  also  for  raising  the  preparation 
automatically. 

Efficiency  of  the  Micrometer  Screw.* — Prof.  M.  (Jottschau  in 
reply  to  Herr  Ost's  paper,t  repeats  his  previous  conviction  that 
micrometers  constructed  with  an  inclined  plane  are  not  inferior,  nay, 
are  superior,  to  those  in  which  the  motion  is  vertical  or  lateral ;  the 
chief  points  in  fitvour  of  the  latter  are  that  the  knife  can  be  used  in 
its  whole  length,  and  that  this  construction  is  more  convenient  than 
one  which  necessitates  the  constant  whetting  of  the  biife.  With  these 
and  other  details,  Pro£  Gbttschau  does  not  agree.  Dr.  A.  Brass,  who 
recently  made  some  remarks  %  on  the  microtome  knife  and  how  to 
manage  it,  also  shares  in  the  author's  strictures.  The  result  of  the 
matter  simply  is,  that  the  one  authority  strops,  and  the  other  hones. 
In  this  connection  we  may  remark  that  nearly  all  microtomists  seem 
to  differ  on  the  treatment  of  knives,  some  advising  soft  stones,  some 
hard,  and  with  or  without  the  use  of  the  strop. 

Use  of  Methylene-Iodide  for  Petrographical  and  Optical  Pur- 
p08e8.§ — Herr  B.  Brauns  directs  attention  to  the  valae  of  this  sub- 
stance both  as  a  liquid  for  the  separation  of  minerals  of  different 
specific  gravities,  and  as  a  convenient  medium  for  the  determination 
of  refractive  indices  by  the  method  of  total  reflection.  For  the  former 
purpose  it  is  well  adapted  by  reason  of  its  high  specific  gravity  (8  *  33), 
which  is  greater  than  that  of  Thoulet's  solution,  and  almost  equal  to 
that  of  Klein's  solution.  The  author  finds  the  specific  gravity  t3  bo 
8*3485  at  5""  0.,  and  8*8045  at  25""  0.,  the  variation  being  uniform. 
For  the  successive  separation  of  lighter  minerals  the  liquid  must  be 
dilated,  not  with  water,  but  with  benzole ;  it  may  be  readily  concen- 
trated again  by  distilling  off  the  benzole,  and  is  purified  by  shaking 
with  diluted  potash  water. 

For  optical  purposes  it  is  particularly  fitted  by  its  high  index  and 
by  the  fSust  that  it  is  not  decomposed  or  diluted  by  exposure;  in 
these  respects  having  a  considerable  advantage  over  Rohrbach's  solu- 
tion. The  index  of  refraction  for  sodium  light  is  1*74878  at  5*',  and 
decreases  uniformly  k>  1  *  78458  at  25^,  while  the  decrease  in  the  index 
for  each  ray  is  equal  for  equal  increments  of  temperature,  but  different 
for  different  rays,  the  dispersion  (which  is  considerable)  becoming 
less  as  the  temperature  increases. 

•  Zeitechr.  f.  Wisa.  Mikr.,  iii.  (1886)  pp.  14-8. 

t  ^  this  Jonrnal,  ante^  p.  588. 

1  Ibid.,  p.  706. 

§  Neues  Jabrb.  f.  Mineral.,  Geol.  u.  Palaeont.,  it.  (1886)  pp.  72-8. 
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Fio.  244. 


Improved  Whitney  SeetioxL-IiLstrament.* — ^Mr.  J.  W.  Queen  has 
improYod  the  simple  section-instrament  of  Mr.  J.  E.  Whitney,  de- 
scribed ante,  p.  539. 

A  block  of  walnut  with  a  Y-shaped  cut  or  recess  (fig.  248)  is  &ced 

at  one  end  of  this  recess  with 
Fio.  243.  strips  of  plate  glass  of  uniform 

thickness.  It  may  be  used  thus 
without  any  screw,  by  holding 
the  stem  (or  other  object  to  be 
cut)  in  the  recess  with  thumb  or 
finger,  and  advancing  it  carefully 
by  hand  as  the  end  is  cut.  For 
nicer  work  a  screw  with  large 
milled  head  is  added,  which  is 
clamped  to  the  under  side  of  the 
block  in  such  a  way  that  it  may  be 
shifted  to  set  opposite  to  the  centre 
of  the  object  to  be  cut,  whether 
large  or  small,  and  setting  more 
or  less  deeply  into  the  groove. 
There  is  a  cap  to  fit  over  the 
end  of  the  screw  to  give  a  broader 
bearing,  and  so  prevent  the  screw 
from  sinking  into  the  tissue. 

Alcoholic  Drip  for  the  Thoma- 
Jung  Microtome,  t— Mr.  W.  T. 
Sedgwick,  in  conjunction  with 
Mr.  G.  E.  Stone,  has  devised  a 
very  neat  siphon  drip  for  the 
Thoma-Jung  microtome. 

Constant  pressure  and  flow 
are  obtained  by  the  apparatus 
shown  in  fig.  244.  Fig.  245  shows 
the  end  of  the  flexible  siphon 
tube  c,  fixed  by  a  clip  6  to  a  stiff 
wire  a.  The  wire  is  attached  to 
the  object-holder  by  the  collar  J, 
which  is  firmly  screwed  down. 
The  overflow  of  spirit  is  carried 
off  by  a  trough,  which  is  sus- 
pended by  a  hook  x.  The  trough 
fits  underoeath  and  behind  the 
object-holder.  The  notches  zz 
are  to  secure  a  wire  from  which 
a  vessel  is  suspended  beneath  the 
trough  to  catch  the  overflow. 
When  not  in  use  the  tube  and  wire 
are  hung  upon  the  hook|?  (fig.  244). 

*  Micr.  Bulletin  (Queen's),  1886,  p.  30  (1  fig.). 
t  Amer.  Natural.,  xx.  (1886)  pp.  488-90  (3  figs.). 


•T" 


Digitized  by 


Google 


ZOOLOGY  AND  BOTANY,  MI0BO80OPY,  ETa  1089 

The  conyenienceof  ihe  drip  consiBts  in  the  fact  tliat,  being  attached 
to  the  objeot-holder,  a  constant  flow  of  spirit  is  ponred  over  the 
object. 

Fia.  245. 


Schallibanm*8  Fixation  Method.* — Dr.  H.  Schallibanm  has  made 
some  improvements  in  his  method  for  fixing  sections  to  the  slide  for 
the  purpose  of  subsequent  staining.  The  alteration  occurs  after  the 
ethereal  oil  has  been  driven  off.  Then  if  the  object  has  been  im- 
bedded in  paraffin,  a  few  drops  of  xylol  are  poured  over  the  slide, 
held  obliquely,  until  the  paraffin  is  completely  removed.  The  xylol 
in  its  turn  is  replaced  by  95  per  cent,  alcohol,  and  the  slide  and 
section  are  carefally  dried.  They  are  then  placed  in  a  water-bath  in 
order  to  completely  remove  the  alcohol. 

If  the  sections  have  been  imbedded  in  soap,  gelatin,  gum,  albumen, 
celloidin,  or  any  other  alcoholic  or  watery  medium,  the  cdide,  after 
the  ethereal  oil  has  been  evaporated,  is  placed  for  15  minutes  in  a 
95  per  cent,  alcohol  bath  and  thence  into  water,  where  it  remains 
until  all  the  alcohol  is  driven  off.  (An  intermediate  step  between 
the  water  and  alcohol  is  advised  both  for  the  above  and  for  the 
paraffin  imbedding.  It  consists  in  breathing  over  the  dried  section 
several  times.) 

Staining  is  always  carried  out  in  the  same  way.  After  the  section 
has  been  dried,  some  drops  of  the  staining  fluid  are  poured  on  and 
left  until  the  desired  colour  is  attained.  The  slide  is  then  placed  in 
a  moist  chamber  to  prevent  precipitation  of  the  fluid  from  evaporation. 
All  the  ordinary  stains,  except  picro-carmine,  may  be  used,  but  the 

♦  Zeitachr.  f.  Wias.  Mikr.,  la.  (1886)  pp.  209-11. 
6er.  2.— Vol.  VI.  4   B 
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best  is  Grenadier's  hfldmatozylin.  After  lutying  been  stained  the 
sections  are  oarefoU j  washed  and  mounted  in  glycerin  or  some  watery 
medium. 

If  it  be  desired  to  monnt  in  a  resin,  the  slide  is  placed  in  95  per 
cent  alcohol  for  15  minutes,  the  section  is  then  dried  as  quickly  as 
I>os8ible,  and  some  drops  of  origanum  oil  passed  over  it.  The  sections 
clear  in  five  minutes  and  then  some  more  origanum  oil  is  applied,  or 
better,  some  xylol,  and  these  having  been  displaced,  the  sections  are 
mounted  in  resin. 

Ehrlich's  HsBmatoxylin  Solution.* — ^Prof.  P.  Ehrliob  gives  the 
formula  for  the  hsBmatoxylin  solution  invented  by  him: — ^H*0, 
100  c.cm.;  absolute  alcohol,  100  ccm.;  glycerin,  100  c.cm. ;  acetic 
acid,  10  c.cm. ;  hematoxylin,  2  grm. ;  alum  in  excess.  The  mixture 
is  exposed  to  light  until  it  assumes  a  deep  red  colour.  The  staining 
power  is  retained  for  years.  No  precipitate  ever  occurs,  provided  the 
vessel  is  properly  corked.  If  need  be,  the  solution  may  be  employed 
for  double  staining. 

The  author  omits  to  state  that  sections  stained  with  this  pre- 
paration should  be  placed  in  ordinary  (tap)  water  which  is  slightly 
alkaline,  not  H^,  in  order  to  bring  out  the  blue  colour. 

Hew  Staining  Method  for  the  Central  Herroui  System.t^Herr 
G.  Benda  hardens  small  pieces  of  fresh  material  in  cold  saturated 
picric  acid.  Hardening  is  usually  completed  in  two  or  three  days, 
but  longer  immersion  in  the  picric  acid  is  not  at  all  harmful.  When 
thus  soaked  the  preparations  are  hardened  again  in  alcohol.  Celloidin 
appears  to  have  an  unfavourable  influence  on  the  sections,  and  paraffin 
is  to  be  preferred  as  a  saturative  medium.  Sections,  made  as  thin  as 
possible,  are  placed  for  some  hours  in  a  solution  of  an  iron  salt  (the 
author  employed  a  concentrated  solution  of  iron  sulphate),  and  these 
after  careful  and  repeated  washing  in  water  are  transferred  to  a  1  per 
cent,  watery  solution  of  hiematoxylin  until  they  become  a  deep  black 
eolour  (about  10  minutes).  They  are  next  bleached  for  about  five 
minutes  in  chromic  acid  (1  to  2000),  washed  well  in  water,  dehy- 
drated, and  mounted  in  balsam.  This  method  is  stated  to  give  results 
equal  to  those  of  the  best  carmine  and  nigrosin  stainings ;  not  only 
are  the  coarser  fibres  and  their  communications  with  tiie  ganglion 
cells  clearly  shown,  but  the  intimate  structure  of  the  ganglion  cells 
themselves  is  made  evident. 

Action  of  Methyl-blue  on  Living  Vervous-tissue.  t~Dr.  P. 
Ehrlich  has,  since  his  experiments  with  aliaarin  blue,  investigated  the 
action  of  methyl-blue  on  living  nervous  matter.  This  staining 
substance  was  found  to  possess  an  extraordinary  affinity  for  the  axis- 
cylinders,  even  to  the  finest  ramifications  of  nerves  in  the  larynx,  the 
eye,  and  the  diaphragm,  but  not  in  other  parts  of  the  body.  Satura- 
tion with  oxygen  and  an  alkaline  reaction  of  the  fibres  are  the  two 
ccmditions  on  which  this  reaction  is  dependent. 

♦  Zeitarfir.  f.  Wias.  Mikr.,  liL  (1886)  p.  150. 

t  Arch.  f.  Anftt  u.  Physiol.  (PhyrioL  Abth.),  1886,  pp.  562-4. 

X  Deutach.  Med.  Wocheiwchr..  1886,  Na  4. 
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Gold  Chloride  for  Sclerosis  of  VeiYons  Tissue.* — Dr.  A.  Wittig, 
after  hardening  in  Mfiller's  fluid  and  in  alcohol,  transfers  the  spinal 
cord  to  a  2  per  cent  solution  of  gold  chloride  in  alcohol  of  47  per 
cent.,  wherein  the  preparations  remain  from  six  to  eight  hours,  and 
are  afterwards  transferred  to  a  20  per  cent,  soda  solution.  After 
three  or  four  minutes  they  are  removed  from  this  fluid,  drained  on 
blotting-paper,  and  thereupon  are  immersed  in  a  10  per  cent,  solution 
of  iodide  of  potassium.  In  this  the  sections  remain  15-80-45 
minutes,  and  are  then  washed  in  water.  Olearing  up  is  effected  by 
means  of  bergamot  oil  or  turpentine-creosote  and  the  preparations 
are  mounted  in  Canada  balsam.  In  this  manner  were  obtained 
images  in  no  way  inferior  to  those  from  Weigert's  hadmatoxylin. 
The  medullated  nerye-fibres  appear  dark  blue  on  a  reddish  ground ; 
the  ganglion  cells,  somewhat  less  darkly  stained,  showed  clearly  the 
nucleus,  together  with  nucleoli,  and  numerous  processes. 

Fixing  and  Staining  Flagellata.t — Br.  J.  Eunstler  did  not  use,  in 
his  researches  on  Flagellata,  alcohol  and  chromic  acid,  as  these  fluids 
gave  indifferent  results  (except  in  some  special  cases,  e.  g.  trichocysts). 
The  best  reagent  is  osmic  acid  in  a  very  concentrated  form ;  weak 
solutions  and  the  yapour  are  unsuitable.  The  author  takes  1  grm.  of 
the  pure  acid  and  dissolves  it  in  some  cubic  centimetres  of  water. 
The  fluid  should  have  a  citron-yellow  colour.  At  the  bottom  of  the 
vessel  is  usually  some  undissolved  osmic  acid.  A  drop  of  the  fluid 
containing  the  Infusoria  to  be  examined  is  placed  on  a  slide,  and  then 
a  drop  of  the  osmic  acid  solution  immediately  added.  The  animals 
are  thereby  fixed  at  once.  Before  staining  the  acid  is  allowed  to 
evaporate  to  prevent  over-blackening.  A  small  drop  of  the  staining 
fluid  (the  author  used  metbylen  green  and  a  concentrated  solution  of 
cyanin^  is  added  to  the  fluid  on  the  slide,  a  cover-glass  imposed,  and 
then  closed  with  paraffin  and  wax ;  or  the  preparation  may  be  left 
for  24  hours  in  a  moist  chamber  in  contact  with  a  drop  of  the  stain. 
Then  dilute  glycerin  is  added  very  sparingly,  and  the  preparation 
closed  as  before. 

The  internal  protoplasmic  substance  of  the  Flagellata  is  stained 
and  contracted,  but  the  hyaline  sheath  remains  to  show  the  original 
form  of  the  animal. 

Double -staining  Botanical  Preparations.  |  —  The  following 
method  *'  B.So."  has  found  very  successful  in  showing  clear  differentia- 
tion, besides  producing  slides  of  great  beauty  (he  is  indebted  to  Prof. 
Bothrock  for  the  process). 

Immerse  the  section  in  a  very,  very  weak  solution  of  aniliu-green 
for  twenty-four  hours  (at  the  end  of  twelve  hours  the  section  will 
.  most  likely  have  absorbed  all  the  green,  in  which  case  add  two  drops 
more  of  the  mother  solution).  Then  take  a  middling  strong  solution 
of  Beale's  carmine,  and  dip  the  section  in  it  for  from  one  to  Jwe 
minutes  only ;  then  prepare  with  alcohol  and  dove-oil  in  the  usual 
way,  bedding  in  dammar,  lac,  or  Canada  balsam. 

*  84  pp.,  8vo,  Breslau,  1885. 
t  Joum.  de  Microgr.,  x.  (188 
X  Scientif.  Enquirer,  i.  (1886)  p.  33. 

4  B  2 


t  Journ.  de  Miciogr..  x.  (1886)  pp.  17-25.  58-63  (1  pJ.X 


Digitized  by 


Google 


1092         SUMMABY  OF  OUBBENT  BBSEABOHES  BELATDia  TO 

Double  staining  Veeetable  Sections.* — ^It  is  found  that  on  lifting 
thin  vegetable  sections  m>m  one  floid  to  another,  so  many  times  as  it 
it  is  necessary  to  do  in  double  staining  them,  they  are  Hable  to  get 
broken,  and  Mr.  F.  Beddow  suggests  the  following  method  as  a 
means  of  avoiding  the  difficulty : — 

After  the  sections  have  been  cut  and  the  paraffin  removed  from 
them,  they  riiould  be  put  in  specimen  tubes  (1  in.  long  and  7/8  in. 
wide),  and  a  piece  of  muslin  tied  over  the  mouth  of  each  tube.  To 
bleach  the  sections  the  tubes  are  put  in  chlorinated  soda,  or  in  a 
bottle  containing  water,  through  which  chlorine  is  passed.  After 
bleaching,  the  tubes  (still  keeping  the  muslin  over  the  mouths)  should 
be  put  in  a  large  basm  of  water,  and  the  water  changed  several  times, 
then  the  difiGarent  stains  can  be  poured  into  the  tubes  and  poured  out 
again.  The  sections  can  be  bleached,  washed,  put  in  a  mordant, 
stained  with  carmine,  put  in  an  acidulated  water  to  fix  the  carmine, 
stained  with  anilin  green,  and  cleared  in  benzol  or  oil  of  doves, 
without  once  handling  them. 

Congo  Bed  as  a  reagent  for  free  aoid-t— According  ^  ^'  ^« 
Scholz,  Congo  red,  a  dye  easily  soluble  in  water,  appears  to  have  no 
action,  even  in  strong  solutions,  on  the  lower  organisms.  It  may 
therefore  be  employed  to  demonstrate  free  acids  which  occur  as  the 
result  of  the  tissue  changes  of  living  microscopical  organisms.  H 
Botatoria  be  examined  in  the  coloured  solution  they  are  seen  at  first 
unstained  in  the  red-yellow  field  of  view;  afterwards,  while  the 
investment,  tail,  and  wheel-organs  are  unstained,  the  jaws  appear  a 
dark  rusty  red  ;  the  stomach  walls  assume  a  blue  colour,  as  also, 
transitorily,  the  part  between  the  oral  cavity  and  stomach  and  the 
upper  part  of  the  exit  gut.  In  VorticeUa  and  Infusoria  reliable  results 
were  not  obtained.  As  the  blue  colour  of  the  addly  reacting  parts 
could  not  be  elicited  by  transmission  of  carbonic  add  through  the 
solution  it  was  concluded  that  some  other  acid  was  the  cause. 

Decoloration  of  stained  Vuclei  and  Hicro-organismi  by  salt 
Bolution8.| — Dr.  A.  Gottstein  finds  that  in  addition  to  silver  nitrate 
and  potasdum  bichromate,  the  decolorizing  property  is  possessed  by 
other  salts,  such  as  iodide  of  potasdum,  diloride  of  sodium,  the 
carbonates  and  sulphates  of  soda  and  magnesia,  alum,  Ac.  The  d^ree 
of  decoloration  depends  on  the  concentration  of  the  salts,  and  the 
duration  of  their  action.  As  well  as  nudei,  typhoid,  pneumonia, 
gonorrhoea,  and  putrefaction  Bacteria  are  xmstained  by  ttiese  salt 
solutions.  The  bacilli  of  tubercle,  lepra,  and  syphilis  are  less 
BusceptiUe  than  the  preceding,  and  are  only  deprived  of  their  colour 
by  concentrated  solutions.  Fuchsin  is  more  sendtive  to  the 
decolorizing  influence  than  the  violet  stains.  The  reason  for  the 
decolorizing  action  is  to  be  sought  in  the  insolubility  of  the  anilins 
in  the  solutions  of  these  salts. 

♦  Sci.-Go88ip,  1886,  p.  233.         f  Oentralbl.  f.  d.  Med.  Wise.,  1886,  p.  449. 
X  Fortschr.  d.  Med.,  iii.  (1885)  p.  627. 
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Obenteiner's  Seotion-flnder.* — Prof.  H.  Oberaieiner's  inBtnunent 
^fig.  246)  is  intended  to  remoye  the  difficulty  often  experienoed  in 
finding  a  section  which  is  being  stained  in  a  dark-colonred  fluid. 

The  apparatus  consists  of  a  simple  wooden  box  about  12  cm.  high, 
12  cm.  bioad,  and  18  cm.  long.  One  of  the  long  sides,  the  front,  is 
wanting:  in  the  top  of  the  box  is  a  round  hole  somewhat  smaller 
than  the  watchglasses  in  ordinary  use,  and  cut  out  in  such  a  way 
that  its  upper  opening  is  larger  than  the  lower  one.  Within  the  box 
a  quadrangular  mirror  of  about  the  same  length,  and  of  somewhat 
larger  breadth,  is  placed  at  an  angle  of  80"^  to  40^,  so  that  it  looks 
towards  the  open  side.    A  small  fiUeting  in  front  serves  to  keep  the 


mirror  in  its  place.  To  obtain  greater  stability,  a  wood  block  or  any 
other  weight  may  be  fixed  witihin  the  triangular  space  behind  tibe 
mirror. 

When  used,  the  apparatus  is  so  placed  that  the  open  side  faces 
the  window :  the  watchglass  with  its  contents  is  placed  in  the  round 
opening,  and  by  this  means  sections  are  easily  detected,  no  matter 
how  dark  the  staining  fluid  may  be.  Under  such  circumstances  much 
less  damage  is  likely  to  happen  to  delicate  sections  than  when  fished 
for  in  the  ordinary  way. 

Washing  Sections.!-— Dr.  P.  Q.  Unna  uses,  for  washing  sections 
or  pieces  of  tissue,  a  funnel  the  spout  of  which  is  plugged  with  co^n 
wool  rammed  down  tight  so  that  water  passes  through  very  slowly. 
The  sections,  either  alone  or  tied  up  in  a  piece  of  mt^lin,  are  put  in 
the  filter  and  coyered  over  with  anoUier  layer  of  cotton  wool.  Water 
is  then  passed  through  and  the  filter  placed  oyer  an  empty  flask. 

•  Zeitechr.  f.  Wise.  Mikr.,  iiL  (1886)  pp.  55-7  (1  flg.X 
t  Monatsohr.  1  Frakt,  Dermatol.,  t.  (1886)  No.  3. 
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The  process  is  improved  by  means  of  any  apparatas  which  will  snpply 
a  continaons  current  of  fluid.  It  is  soaroely  necessary  to  state  that 
other  fluids  than  water  may  be  used  for  this  contrivance. 

Histological  Technique.* — In  ^  Notes  "  under  this  heading,  Mr. 
0.  S.  Minot  makes  some  very  useful  and  interesting  observations,  the 
most  important  of  which  refers  to  the  clearing  up  of  celloidin 
sections. 

A  mixture  of  8  parts  of  white  oil  of  thyme  and  1  part  of  oil  of 
doves  ^  clarifies  sections  very  readily  and  softens  the  celloidin  just 
enough  to  prevent  the  puckering  which  is  so  annoying  with  thyme 
alone."  The  author  thinks  that  this  process,  which  is  the  discovery 
of  Dr.  E.  E.  Dunham,  may  be  improved  if  the  proportions  be 
4tol. 

For  hardening  purposes  the  author  found  the  use  of  warmth  with 
Muller*s  fluid  to  be  ii^erior  to  the  use  of  cold.  Nitric  acid  in  cases 
where  the  specimen  is  of  small  size,  and  especially  when  it  has 
begun  to  deteriorate,  is  said  to  be  very  valuable.  One  part  com- 
merdal  nitric  acid  (strong)  diluted  with  9  parts  of  water,  forms  the 
solution  in  which  the  specimen  is  placed  for  8  to  5  minutes.  It  is 
then  transferred  to  running  ^*ater  for  16  to  20  minutes ;  80  per  cent 
alcohol  for  10  minutes ;  60  per  cent  for  1  hour,  and  kept  in  70  per 
cent,  which  is  changed  daily  until  it  no  longer  takes  on  a  brownish 
discoloration  due  to  the  acid. 

In  staining,  after  giving  a  formula  for  a  neutral  carmine  solution, 
and  for  an  alcoholic  eosin  solution,  with  a  note  on  Weigert's  haamato- 
zylin,  the  author  recommends  a  picrocarmine  made  by  boiling  1  grm. 
powdered  carmine,  with  200  com.  of  water  plus  an  excess  of  picric  acid 
for  half  an  hour ;  allow  to  stand  and  cool ;  decant  the  clear  fluid,  add 
fresh  water,  and  if  necessary  picric  acid,  boil,  cool  and  decant,  repeat 
this  operation  until  all  the  carmine  is  dissolved.  Place  the  decanted 
fluid  in  an  evaporating  dish,  add  about  1  grm.  thyme  oil  and  stand  in 
a  warm  place  until  the  volume  is  reduced  to  26  com.,  let  the  solution 
cool,  filter,  wash  out  the  residue  which  should  be  on  the  filter  with 
26  c.cm.  water,  dilute  the  filtrate  with  60  com.  water.  The  solution 
keeps  indefinitely,  and  gives  a  stronger  differential  colouring  of  the 
tissues  than  Biuivier's  picrocarmine,  but  the  contrast  between  the 
nucleus  and  the  protoplasm  is  less.  "  It  is,  however,  made  equal  and 
equivalent  to  the  latter  (Etanvier's)  by  adding  very  dilute  ammonia 
to  the  picric  acid  solution  until  it  begins  to  assume  a  rich  wine-red 
shade  which  is  quite  distinct  from  that  of  the  acid  solution." 

The  article  idso  contain  notes  (1)  on  alcohol,  in  whidi  it  is  stated 
that  absolute  alcohol  is  an  unneceuBsary  extravagance,  96  per  cent 
being  entirely  suflcient  for  all  manipulations ;  (2;  on  benzole  which 
can  be  used  to  replace  the  much  dearer  xylol,  and  (8)  on  imbedding 
in  celloidin  (cf.  ante^  p.  164). 

Eau  de  Javelle.t — ^Dr.  J.  H.  List,  on  making  serial  sections  of 
Orthezia  cataphracta  West,  experienced  unusual  £fficulties  owing  to 
the  brittleness  and  inequalities  of  the  chitinous  investment     To 

*  Zeitschr.  t  Wias.  Mikr.,  liL  (1886)  pp.  178-8.  t  Ibid.,  p.  212. 
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partially  remedy  ibis  lie  tried  Ean  de  Jayelle  dilated  with  four  times 
its  Yolume  of  water.  The  animals,  hardened  in  Frenzel's  or  in  List's 
snblimate  and  picric  acid  mixtures  or  in  90  per  cent,  alcohol,  were 
left  in  the  fluid  for  18  to  24  honrs.  After  biaing  well  washed  they 
were  gradually  hardened  in  alcohol  and  then  imbedded  in  paraffin. 

Thus  dilated  £aa  de  Javelle  permits  good  staining  (alam  carmine 
and  piorocarmine)  even  though  five  or  six  days  may  be  reqaired« 
Secondly,  the  cmtin  loses  its  great  brittleness,  and  good  sections 
are  obtained.  Thirdly,  no  alteration  of  the  delicate  stractares  was 
obseryable.  In  order  to  render  the  animals  transparent  for 
examination  of  the  parts  aboat  the  gallet,  the  author  boiled  them 
in  the  nndilated  fluid,  bat  prefers  a  10  per  cent,  potash  solntion  on 
accoant  of  its  more  speedy  action. 

Ean  de  Jarelle  as  a  test  for  very  minute  Starch  particles.* — 
Dr.  E.  Heinricher,  in  commenting  on  the  resisting  power  of  starch  to 
Ean  de  Javelle,  remarks  that  after  acting  for  fonr  days  on  the  leaves  of 
Argemone  grandiflorano  starch  grannies  were  to  be  foond  in  the  cells 
bat  that  the  iodine  reaction  gave  evidence  of  a  starchy  paste  therein. 
8o,  too,  leaves  of  Oramhe  cordifoUa  showed  starch  after  24  hoars' 
immersion  in  Ban  de  Javelle  thoagh  all  the  rest  of  the  cell-constita- 
ents  were  destroyed.  If^  however,  a  glass  stoppered  bottle  instead 
of  open  vessels  be  ased  and  put  in  a  dark  place,  the  action  ensues 
more  qaickly.  Hence  from  destroying  the  plasmatic  snbstances 
and  the  relatively  late  solntion  of  the  starch  Ban  de  Javelle  may  be 
considered  snitable  for  the  demonstration  of  the  smallest  qnantities  of 
starch,  and  the  aathor  finds  this  test,  when  combined  with  iodine,  to  be 
more  sensitive  than  that  recently  advocated  by  Schimper  who  advised 
a  combination  of  chloral  and  iodine. 

Besins  used  for  Microscopical  Parpo8e8.t — 1.  SheUac—Br.  O. 
N.  Witt  remarks  that  the  conflicting  views  on  the  value  of  shellac 
are  dae  probably  to  imparities,  although  the  parest  shellac  is  a  com- 
plex mixture  of  di£ferent  substances,  and  he  endeavours  to  show  that 
only  a  part  of  these  constituents  possess  properties  useful  to  the 
microscopist. 

There  are  two  varieties  of  shellac,  the  raw  or  unbleached, 
and  the  bleached.  The  latter  is  obtained  by  removing  the  colour- 
ing matter  from  the  former  variety  by  means  of  Ean  de  Javelle 
and  hydrochloric  acid.  Apart  from  the  colouring  matter  the  two 
kinds  are  alike,  being  composed  of  three  constituents,  wax,  resin,  and 
a  body  chemically  allied  to  fstt,  being  the  glyceride  of  an  acid,  for  on 
dry  distillation  it  produces  acrolein.  It  is  the  resin,  however,  which 
gives  shellac  its  microscopical  value,  and  this  the  anther  obtained  by 
first  removing  the  wax  by  acting  on  powdered  bleached  shellac  with 
petruleum-benzin  in  the  cold.  When  some  of  the  solution,  allowed 
to  evaporate  in  a  watchglass,  does  not  leave  a  residue  of  wax  the 
treatment  is  suspended.  The  powder,  spread  on  filter-paper,  is  dried 
in  the  air,  and  ^e  rosin  obtained  therefrom  by  dissolving  it  in  a  large 
quantity  of  alcohoL 

•  Zeitsohr.  f.  Wiaa  Mikr.,  ill  (1886)  pp.  2ia-5.  t  Ibid.,  pp.  196-206. 
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The  fmrtber  treatment  of  tbe  resinous  solation  Taries  with  the 
intended  application.  If  a  very  pnre  resin  be  desired  it  is  advisable 
to  let  the  solution  stand  in  a  cool  place  for  weeks,  in  order  to  allow 
any  fatty  matter  to  separate  out.  Tbe  solation  is  then  filtered  and 
concentrated  by  distillation.  If  only  required  as  a  sealing  yamish, 
concentration  may  be  proceeded  with  at  once.  Acoording  to  the 
author,  the  resin  thus  obtained  possesses  every  quality  desirable  in  a 
mounting  or  inclosing  medium ;  in  toughness,  hardness,  and  perma- 
nency it  is  unequalled,  and  while  quite  colourless  and  transparent, 
easily  takes  up  anilin  dyes  of  any  desired  colour. 

When  used  for  mounting  the  shellac  resin  is  dissolved  in  iso- 
butyric-alcohol,  as  ordinary  spirit  is  found  in  practice  to  be  too 
hygroscopic. 

2.  Storax. — Fluid  storaz  as  it  occurs  in  commerce  is  a  thick, 
viscid  opaque  mass,  with  an  agreeable  smell  and  a  mouse-grey  colour. 
The  opacity  is  due  to  numerous  drops  of  water  and  solid  impurities 
which  are  removed  by  dissolving  the  balsam  in  three  or  four  times  its 
weight  of  ether,  and  leaving  tibe  solution  in  contact  with  calcium 
chloride  for  some  days.  By  filtration  and  distillation  over  a  water- 
bath  pure  fluid  storax  is  obtained.  The  following  bodies  are  found 
therein: — (1)  styrol;  (2)  cinnamio  acid;  (3)  ethyl-vanillin;  (4) 
styracin;  (i)  cinnamic  methylate;  (6)  cinnamic  ethyl-propylate ; 
(7)  two  bodies  of  unknown  constitution,  a  and  fi  storesin ;  (8)  a  resin. 
The  last  five  bodies  may  be  considered  the  actual  constituents,  as 
the  first  three  only  appear  in  very  small  quantities,  and  after  being 
kept  for  a  long  time,  constituents  5  and  6  disappear ;  but  this  disap- 
pearance is  unaccompanied  by  any  diminution  in  volume  or  weight. 
The  reason  of  this  the  author  afterwards  explains.  In  order  to  sepa- 
rate the  fluid  from  the  solid  constituents,  Uie  storax  is  treated  with 
petroleum-ether  (boiling  point  45^^-50^  0.).  The  solid  residuum 
is  placed  in  glass  bulbs,  and  petroleum-benzin  poured  over.  After 
being  well  shaken  up  it  is  allowed  to  stand  until  the  solution  sepa- 
rates into  two  layers,  when  the  colourless  solution  is  poured  ofL  This 
treatment  is  repeated  thrice,  and  then  by  distilling  off  the  petroleum- 
benzin,  a  colourless  oil  of  a  high  refractive  index  is  obtained. 

When  dry  the  resin  becomes  quite  hard,  but  is  still  brown,  and  to 
deprive  it  of  this  colour  it  is  treated  with  about  five  times  its  weight 
of  pure  benzol,  and  then  petroleum-benzin  added  slowly  until  the 
fluid  becomes  the  colour  of  hock.  Having  settled,  it  is  filtered,  and 
the  solvent  distilled  off  from  the  filtrate.  As  an  imbedding  medium 
the  resulting  substance  is  faultless.  Its  refractive  coefficient  is  that 
given  by  Van  Heurck.  It  is  of  a  dark  yellow  colour  in  bulk,  but 
colourless  in  thin  layers.  When  cold  it  is  perfectly  solid,  and 
although  its  melting-point  is  lower  than  that  of  Canada  balsam,  it  is 
quite  brittle  when  exposed  to  the  hottest  sun. 

This  medium,  for  which  the  name  of  styresin  is  proposed,  is  dis- 
solved for  use  in  turpentine  oil  and  treated  exactly  like  Canada 
balsam. 

The  cause  of  the  spontaneous  hardening  of  storax  after  standing 
for  many  years,  is  associated  with  the  presence  of  the  pure  cinnamic 
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ethylate.  This  body  can  also  be  prepared  syntheticallj  by  treating 
a  solution  of  dnnamic  acid  in  ethylic  alcohol  with  hydrochloric 
acid  gas.  After  standing  for  months  this  fluid,  at  first  as  clear  as 
water,  begins  to  grow  cloudy  from  the  presence  of  amorphous 
particles,  which  by  their  increase,  render  the  fluid  quite  thick  in  the 
course  of  years.  This  appearance  is  due  to  polymerism,  a  condition 
to  which  all  the  derivatiyes  of  cinnamic  acid  are  liable.  Conse- 
quently, after  long  standing,  the  quantity  of  the  solid  constituents  of 
storax  increases  at  the  expense  of  the  fluid. 

Carbolated  Olycerin-gelatin.* — Senor  L&zaro  6  Ibiza,  who  has 
been  experimenting  with  carbolated  glycerin-gelatin  as  a  substitute 
for  Canada  balsam,  remarks  that  gelatin  being  much  more  soluble  hot 
than  cold,  it  is  possible  to  obtain  solutions  which,  saturated  at  50% 
60°,  70°,  or  higher,  are  solid  at  the  ordinary  temperature  of  museums 
and  laboratories.  A  piece  of  this  gelatin,  slightly  warmed  on  a  slide, 
melts  and  allows  the  object  to  become  immersed  in  it,  and  after 
putting  on  a  cover-glass,  fiie  gelatin  solution  solidifies,  thus  keeping 
the  object  in  position  and  firmly  fixing  the  two  glasses. 

The  use  of  this  substance  offers  two  advantages.  (1)  The  point 
of  concentration  of  the  substance  is  obtained  on  preparing  the  solution. 
(2^  Cleaning  the  preparation  is  effected  by  merely  washing  the  edges 
with  a  brush  and  water.  The  author  uses  Kaiser's  formula :  f  gelatin 
1  part ;  water  6  parts ;  glycerin  7  parts.  The  gelatin  is  macerated 
in  water  for  two  hours;  the  glycerin  is  then  added  and  also  pure 
carbolic  acid,  in  the  proportion  of  0*01  of  the  mixture.  It  is  then 
boiled  for  ten  minutes  and  filtered  while  warm. 

Apart  from  its  general  advantages,  carbolated  glycerin-gelatin 
may  be  recommended  for  those  substances  which  are  d^  or  but  little 
juicy.  The  author  has  found  it  excellent  for  the  preservation  of 
diatoms,  pollen,  epidermis,  and  wood-sections.  Moreover,  it  offers 
great  facilities  when  preparations  are  only  required  for  a  few  days 
or  months,  as  the  slides  are  easily  cleaned  by  merely  washing  in 
water.  If  the  preparation  is  to  be  kept  indefinitely  the  edge  of  the 
cover-glass  should  be  cemented  down,  for  if  not,  the  gelatin  becomes 
slightly  coloured,  probably  from  the  volatilization  of  the  antiseptic, 
and  hence  the  author  suggests  the  substitution  of  salicylic  acid.  It 
is  not  advisable  to  use  this  gelatin  mixture  for  mounting  soft  objects, 
the  jnioes  of  which  are  easily  alterable. 

The  possibility  of  obtaining  preservative  media  which  are  liquefi- 
able  at  very  low  temperatures  (80*5°)  affords  the  opportunity  of 
preserving  algaa  and  delicate  fungi  which  are  unable  to  resist  the 
disorganizing  action  required  for  mounting  objects  in  balsam. 

Mounting  in  Olyoerin-jelly.l — ^Mr.  W.  T.  Suffolk,  a  member  of 
the  committee  appointed  to  examine  the  cabinet  of  the  Society,  found 
that  whilst  in  all  cases  slides  properly  mounted  in  balsam  were 
unaltered,  the  objects  mounted  in  glycerin-jelly  had  been  affected  by 

*  Anal.  Boo.  Espafiola  Hist.  Kai,  xiv.  (1885),  Aotas,  pp.  12-5. 

t  See  this  Joamal,  iiL  (1880)  p.  502. 

t  15th  Ann.  Bep.  South  London  Mior.  and  Kat  Hisi  Clnb,  1886,  p.  13. 
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sbrinkage.  If  care,  howeyer,  is  exeroised,  satisfactory  resnlts  can  be 
obtained  with  glycerin-jelly.  The  object  should  be  first  soaked  in 
dilated  glycerin,  and  properly  deposited  in  its  celL  After  the  cover 
is  pot  on,  a  ring  of  balsam  and  benzole  should  be  applied  and  allowed 
to  harden ;  the  slide  is  then  to  be  well  washed  under  the  tap,  and  a 
ring  of  shellac  varnish  added.  Another  washing  and  another  coating 
of  shellac  follows,  and  then  the  object  is  to  be  more  permanently 
varnished  with  successive  coats  of  gold  size  laid  on  as  thinly  as 
possible.    Slides  so  prepared  will  last  upwards  of  25  years. 

Veedle  for  manipulating  objects  immersed  in  Canada  Balsam. 
—Mr.  J.  Joly  (B.E.  Trinity  College,  Dublin)  writes : — ^The  accom- 
panying sketch  (fig.  247)  depicts  an  easily  made  contrivance,  which 
has  been  of  much  service  to  me  in  arranging  minute  crystals  in 
Canada  balsam.    A  warm  needle  is  essentiid  for  this  kind  of  work 

Pio.  247. 


unless  the  balsam  be  rendered  very  thin  with  a  solvent,  but  the  latter 
plan  is  inconvenient  with  lumpy  objects,  which  will  soon  be  left  pro- 
truding by  the  very  thin  balsam,  and  the  addition  of  more  balsam 
subsequently  is  very  likely  to  disturb  the  arranged  objects.  I  found 
it  necessary  to  work  in  thick  balsam,  keeping  the  needle  hot  by 
inserting  it  frequently  in  a  spirit  flame,  taking  care  to  withdraw  it 
from  the  balsam  before  it  had  fEdlen  to  the  solidifying  or  thickening 
point  of  the  balsam.  This  was  an  arduous  way  of  proceeding,  and 
led  me  to  devise  a  needle  which  would  stay  hot  without  any  attention 
from  the  manipulator,  and  the  temperature  of  which  would  be 
adjustable. 

To  this  end  the  needle  is  so  mounted  that  the  current  from  a 
small  bichromate  cell  may  be  passed  through  a  portion  of  its  length, 
the  point  becoming  warm  by  conducting  heat  from  the  portion 
traversed  by  the  current.  The  arrangement  will,  I  hope,  be  under- 
stood from  the  figure.  A  wooden  or  ivory  pen-handle  is  drilled 
axially  to  receive  a  brass  wire,  one  end  of  which  is  connected  with 
one  of  the  binding  screws  affixed  at  Uie  end  of  the  handle,  the  other 
end  is  split  to  receive  the  head  of  the  needle  at  d  in  the  figure.  A 
barrel,  with  a  spring  forceps,  clips  the  needle  at  c;  this  barrel  is 
electrically  connected  with  the  second  binding  screw  on  the  handle 
by  a  fine  copper  wire  a  h  let  into  the  handle  along  its  whole  length. 
A  current  entering  at  one  binding  screw  traverses  the  length  c  3  of 
the  needle  and  leaves  by  the  second  binding  screw. 

I  find  that  with  this  arrangement  a  needle  one-half  larger  than  that 
figured  may  be  kept  sufficiently  hot  when  the  plates  of  a  one  pint 
bichromate  cell  are  about  one-half  immersed;  the  temperature  is 
acyustable  to  a  nicety  by  letting  down  the  plates  more  or  less.  Very 
fine  spirally  coiled  wires  do  for  connections  and  do  not  interfere  with 
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Fio.  248. 


freedom  of  manipnlation.  Work  may  be  oarried  on  rapidly,  the 
balsam  yielding  at  once  to  the  snstained  temperatare  of  Uie  needle, 
which  moves  freely  ihrongh  it,  and  imparting  its  heat  to  the  tiny 
crystals  enables  them  to  be  torned  and  examined  with  mnch  ease. 

Grifflfh  Tnmtables.*— Mr.  K  H.  Gri£Bih  describes  two  more  of 
his  tnmtables. 

The  first  was  described  Vol.  lY.  (1884)  p.  826,  but  has  now  been 
improved,  and  as  improved  is  thus  described  by  Mr.  Griffith  (figs.  248 
and  249):— 

The  centre  of  the  table,  marked  with  the  oirdes,  has  a  straight 
spring  attached  to  it  beneath.  The 
slide  being  placed  between  the  two 
pins  A  and  B  in  this  centre,  is 
partially  rotated  against  the  spring 
and  pushed  forward,  when  the 
spring  keys  it  between  the  two  pins 
and  a  third  fixed  pin  D  at  the  upper 
side  of  the  slide,  centering  it  per- 
fectly for  width.  The  fourth  pin  E 
at  the  left  end,  1^  in.  from  the 
centre,  is  for  length,  and  allows  the 
slide  to  be  always  placed  in  the 
same  relative  position.  The  recent 
improvements  add  much  to  the  value 
of  the  table.  One  of  them  is  a 
countersunk  decentering  wheel  and 
pin  0,  which  may  be  seen  at  the 
upper  right-hand  side  of  the  slide.  The  axle  of  the  wheel  passes 
through  the  table  and  is  furnished  underneath  with  a  short  bar  with 
which  the  decentering  wheel  may  be  turned,  forcing  the  pin  against 
the  slide,  pushing  it  as  far  out  or  centre  as  may  be  desired.  Another 
improvement  is  in  making  the  end-pin  a  screw,  which  may  be  turned 
down  out  of  the  way  if  desired. 

The  second  (fig.  250)  presents  the  peculiarity  that  the  spindle  is 
hollow,  for  illuminating  the  centre  of  the  slide  for  mounting  purposes. 

The  table  has  two  grooves  A  and  B,  milled  across  the  upper 
surface,  equidistant  from  the  centre  F  and  tending  towards  a  common 
point  beyond.  To  these  grooves  are  fitted  two  followers,  and  to  the 
followers  are  fastened  two  thin  narrow  brass  plates  0  and  D,  parallel 
to  each  other,  aad  which  are  the  slide-holders.  The  pin  E  is  a  small 
screw,  which  may  be  turned  back  out  of  the  way  or  used  as  an  end- 
pin,  it  being  1^  in.  from  the  centre  of  the  table.  The  slide  may  be 
placed  between  the  two  plates  0  and  D  and  made  to  abut  against  the 
end-pin  E.  Then  if  0  and  D  are  pushed  the  same  distance  in  the 
direction  of  E  they  will  clamp  the  slide  firmly  and  centre  it  perfectly 
for  widttL  If  it  be  desired  to  deoentre  the  slide,  one  of  the  plates 
must  be  pushed  farther  than  the  other. 

Some  years  ago  General  William  Humphrey,  of  Jackson,  Mich., 

*  Fmc.  Amer.  8oo.  Mior.,  8th  Ann.  Meeting,  1885,  pp.  112-8  (2  flgs.> 
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an  expert  preparer  of  slides,  suggested  that  an  arrangement  for 
illuminating  the  centre  of  slides  would  be  of  great  convenience,  and 
the  hollow  spindle  in  this  turn-table  is  the  result  of  the  suggested 


need.  A  small  mirror  may  be  placed  underneath  and  the  light  be 
reflected  through  the  spindle,  or  a  lamp  may  be  used  for  the  same 
purpose. 
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Afamasbibw,  M.— Chram't  Method  of  Staining  applied  to  the  Kraminatton  of 
the  Micro-inrganiimi  in  Pnenmonio  and  Tnberonloiu  Spntnm. 

Edinburgh  Med.  Joum.^  1885,  pp.  717-26  G  P^-)- 
Bbddow,  F.— Staining  Yegetable  Seetiona.    iSupra^  p.  1092.] 

8oi,'Qos9ip,  1886,  p.  233. 
Bergeaud, — See  CrooMiank,  E.  M, 

BiBNSTOOK,  6.— ZnrFrage  der  eog.  STphiUi-baeilleniind  derTnberkel-baeillen- 
fiurbnng.    (On  the  ao-called  Syphilig  Baoilli  and  Taberde  Bacilli  Staining.) 
[Post.]  FoHschr.  d,  Med.,  IV.  (1886)  p.  19a 

Bloohmann,   F.  —  Die  Ifikroikopisohe  Thierwelt  dea  SILitwauere.     (The 
Microeoopioal  Fresh-water  Animal  World.) 
[Part  U.  of  *  The  Microecopical  Freah-water  Vegetable  and  Animal  World.'] 
iv.  and  122  pp.,  7  pis.,  4to,  Brannachweig,  1886. 
Bbxokbnfbld,  a.  H.H!^^-P^^^  Diatoma.] 

,  [Exhibition.]  Proo.  San  Hwicitoo  Mux.  8oe.,  Sepi  1886. 

Of.  Engl  Mech.,  XUV.  (1886)  p.  170. 
Ohbubtbohoff,  E.  v.— Mkropetrogiaphiiohe  Mittheilnngan.     (Mioropetro- 

graphio  Oommunications.)  

TKhermak'i  Mineral,  u.  Peirogr.  MiWieil.,  YJL  (1886)  p.  295. 
Co  LB,  A.  0.— Stodiet  in  Kicroieopioal  Soienoe.    Vol  IV.    Sects.  I.-IV.    Nos. 
3  and  4  (each  4  pp.).     * 
Sect  I.  Botanical  Histology.    Na  a    A  bifacial  leaf.   Plate  III.    Leaf  of 
lyy  CHedera  helix).    Vert.  Sect— Na  4.    Absorbent  Orgws.    Plate  IV. 
SaiviniOy  Lepidium,  and  Uiva. 
Sect  II.  Animal  Histology.   Ko.  a   The  Human  Penis.  Plate  IIL   Penis 
of  Infant,  at  term  x  11. — ^No.  4.    Tlie  Penis  in  the  lower  Animals. 
Plate  IV.  Penis  of  Dog.    Trans.  Section  x  14. 
Sect.  III.  Pathological  Histology.    Nos.  3  and  4.    Normal  Kidney  (pmid.) 

Plate  m.   Acute  Congestion  of  Badney.    fPlatelV.?] 
Sect  rV.  Popular  Microscopical  Studies.    Nos.  3  and  4.    The  Sea  Fans 
(contd.).  Plate  III.  Spines  and  Plate  of  Palmipee  membranaceua,  Plate  IV. 
Marine  Alga,  Ptilota  elegans. 
Crookshank,  E.  if.— Xannel  pratique  de  Baetiriologie  bas^  sur  les  mHhodes 
de  Kooh.    (Practical  Manual  of  Bacteriology  based  on  the  methods  of  Koch.) 
Transl.  by  Bergeaud. 

300  pp.,  32  pis.,  and  44  figs.,  8vo,  Paris,  1886. 

EsM  ABOH,  E.— TTeber  sine  Modifloation  des  Koeh'sehen  PlattenyerfUirens  inr 

Isolinmg  und  lun  quantitatiyem  Kaohweis  yon  Mikroorganismen.    (On  a 

modification  of  Koch's  plate  process  for  the  isolation  and  quantitative  analysis 

of  Micro-organisms.)  Zeiitchr.  f.  ffygeine,  I.  (1886)  p.  29a 

Fbibdlaitdeb,  C.-— TTeber  die  f&rberlscho  Beaction  der  Tuberkalbacillen.    (On 

the  colour  reaction  of  Tubercle  Bacilli)  

Fortschr.  d  Med.,  VH.  G886)  p.  196. 
Gabbl,  H.  G — ^Inyeitigation  with  the  Xieroscope. 

I**  An  interesting  and  instructive  paper,  in  which  he  calls  the  attention  of 
the  profession  to  the  great  service  which  the  Microscope  is  rendering  in 
the  field  of  medicine.  He  also  offers  several  pleasant  bits  of  advice  and 
practical  su^estions.'"] 

l%e  Microscope,  VL  (1886)  pp.  208-9,  from  Chicago  Med.  J^mes. 
Qabbini,  a. — Mannale  per  la  TMniea  modema  del  Xicroseopio  nolle  osserya- 
gloni  istologiohe  od  anatomiche.    (Manual  of  the  modem  technique  of  the 
Microscope  in  histological  and  anatomical  observations.) 

2nd  ed.,  400  pp.  and  94  figa,  8vo,  Verona,  1886. 
Giaoomini,  C. — ^Knoyo  prooessodi  Oonseryaiione  delle  Seiioni  microicopiohe. 
(New  process  for  preserving  microscopical  sections.)    [Pos^O 

Giom.  R.  Acoad.  Medic.  Torino,  1885,  Fasc  10^12,  28  pp. 

GoTTSTBiN,  A.— Die  Beeinflnssnng  des  Farbnngtyerhaltens  yon  Xiloro-organ- 

ismen  duroh  Fette.    (Relation  of  fatty  matter  to  the  receptivity  of  staining  in 

micro-organisms.)    [Post^  Fortschr.  d.  Med.,  IV.  (1886)  p.  252. 

Guabkebi,  a.— Kota  di  tecnica  micologica.    (Note  on  myoological  technique.) 

8vo,  Milano,  1886. 
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H  A  8 WB  L  L,  W.  A.— Cutting  Seetions  of  delioate  Vegetable  Struetinei.    [Post."] 

Joum,  Linn,  Soc  N.  8.  Wales,  L  (1886)  p.  489. 
[HiTOHOooK,  B.]— [Shellao  Cement] 

[Defence  of  shellao  Qement,  which  is  '*  the  only  cement  that  has  oome  into 

oar  hands  (and  we  have  triod  many)  that  never  fails." 
**  There  is  another  reason  why  we  have  so  peraisteutly  urged  its  use  in 
these  colnrons,  nntil  we  doubt  not  many  of  our  readers  are  tired  of  it,  and 
are  inclined  to  regard  us  as  a  crank  on  the  subject  The  reason  is  that 
so  many  of  ihe  Iwst  observers  and  students  do  not  mount  S|)ecimens  for 
preservation  because  they  have  not  the  time  to  spare.  There  is  just 
reason  for  this  if  the  ordinary  methods  of  mounting  in  fluids  are  followed, 
while  Canada  balaam  is  not  the  proper  medium.  But  by  using  sheUao, 
a  permanent  moun^  dry,  in  water,  or  in  glycerin,  can  be  made  on  a 
plain  slide  in  five  minutes,  and  it  will  keep  perfect  for  years."] 

Amer.  Mon,  Micr,  Joum.,  VIL  (1886)  p.  177. 
HooHsiMOEB,  0.— See  Kassowitz,  M. 

Hot  BR,  H. — 0  mikrotkopowem  hadanin  gnybkow.    (On  the  microscopical  in<^ 
vestigation  of  pathogenic  Fungi.) 
[Describes  the  methods  used  by  the  author.] 

Gateta  Lekarska,  IV.  (1884)  pp.  67-72,  87-96, 107-16. 
Jambs,  F.  L.— Elementary  Mieroicopioal  Technology. 

[IX.  Preparation  of  the  slip.    Cements.    X.  The  cell-wall.] 

m.  Louis  Med,  and  Surg,  Joum,,  LI.  (1886)  pp.  34-42,  98-103  (2  figs.). 
Kassowitz,  M.,  and  Hooh singer,  C. — ^ITeber  einen  IQkroorgmniimns  in  doi 
Oeweben  hereditiir-^hilitischer  Kinder.  (On  a  Micro-organism  in  the  tissues 
of  hereditarily  syphilitic  children.) 
[Methods,  post.]  Wiener  Med,  Blatter,  1886,  Noe.  1-3. 

K  B  0  N I Q.— Kinschlusskitt  fttr  mlkroBkopiscliA  Fr&parate.    (Cement  for  micro- 
scopical preparations )    {Post,'] 

Arch,  f.  MVtr,  Anat,,  XXVn.  ^886)  pp.  657-8. 
Lath  AM,  V.  A. — ^The  Xicroioope,  and  how  te  use  it    Vm. 

[B.  Agents  which  harden  and  at  the  same  time  colour  the  tissues.] 

Jowm.  of  Microscopy,  V.  (1886)  pp.  230-8. 
Maofablane,  J.  M. — On  a  new  method  of  preparing  the  epidermal  nssnes  of 
Piteher-pUnts.    {Post,"] 

Report  &Uh  Meeting  Brit.  Assoc.  Adv,  Sd,,  1885  (1886)  p.  1088. 
MaoMunk,  C.  a.— Kote  on  a  method  of  obtaining  TTrie  Aeid  crystals  fhnn  the 
Malpighlan  tubes  of  Insects  and  from  the  nephridinm  of  puhnonate  Mollnsoa. 
{Post.']       ^        _  _  ,     _.    J<ntm.  of  Physiol,,  VU.  (1886)  pp.  128-9. 

,  £.  L.— 


Habk,  E,Lu — Some  laboratory  Applianees. 

[1.  Water-bath   apparatus  for  paraffin.     2.  Orienting  larger  objects  in 
paraffin.    3.  Dissecting  pans.    Post,] 

Amer.  Natural,,  XX.  (1886)  pp.  910-^  (3  figs.). 
Xedland's  (J.  B.)  new  Portable  Cabinet    {Post,] 

Sci.'Gossip,  1886,  p.  258  (1  fig.). 
M I L  L  E  B,  M.  K. — ^A  new  Imbedding  process  for  mioroioopio  work.    {Post,] 

New  York  Med,  Record,  XXVU.  (1885)  p.  429. 
MiuBA,  M.— Beitr&ge  rar  Kenntniss  der  Oalleneapillaren.     (Contribution  to 
the  knowledge  of  the  gall  capillaries.)    [Post,] 

Virchow's  Arch,f.  Pathol,  Anat.  u.  Physiol.,  XCIX.  (1885)  pp.  512-21  (1  pi.). 
M  0  L 1 8  0  H,  H. — Ein  nenes  Coniferinreageni.    (A  new  reagent  for  Coniferin.) 

{Post,]  Ber,  Deutsch,  Bot,  GeseU.,  IV.  (1886)  pp.  801-5. 

„  „     Sine  none  Methode  rar  XTntersoheidung  der  Fflanien-  von  den 

Thierfuer.    (A  new  method  of  distinguishing  vegetable  from  animal  fibres.) 

{Post,]  Dingler's  Polytechnisches  Journal,  CCLXI.  (1886)  p.  135. 

„        „       Zwei  none  Znokerreaetlonen.    (Two  new  sugar  reactions.) 

{Post]  8B.  K.  Akad.  Wiss.  Wien,  1886,  pp.  912-23. 

Mta,G.— n  nitropmssiato  di  sodio  quale  reagente  di  sostanie  albnminose. 

(Sodium  nitro-prufisi^te  as  a  reagent  for  albuminous  substances.) 

Gazz.  delle  Oin,,  XXIU.  (1886)  p.  186. 
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Nbtillb.  J.  W.— Wi]k8»  OelL 

[Bemarks  on  using  it    Suggestion  that  it  should  have  at  least  twice  the 
number  of  eleyatiuns  or,  perhaps  better  still,  be  corrugated.] 

Sci'Oossip,  1886,  p.  233. 
Pfbffbb,  W.— Yorliuilgo  MittheilOTgen  fiber  Stoifitufnahme.     (Preliminarj 
notes  on  absorption.) 
[Methods,  post]  BoU  Ztg.,  XLIV.  (1886). 

BMto's  (A.)  BsTolTing  Automatto  XieroUaie.    [Post,] 

Stud,  Biol.  Laborat  Johns  Hopkins  Univ.,  111.  (1886)  pp.  477-9  (1  fig.). 

Pbimavbba,   G.  —  Aflante   di   Xkroioopia   diniea.     (Atlantis  of  Glinioal 

Microscopy.)  pp.,  68  pis.,  fol.,  Napoli,  1886. 

Pbuddbn,  T.  M.^On  Kooh's  methods  of  studying  the  Bacteria,  with  special 

reference  to  the  Bacteria  pausing  Asiatic  Cholera. 

Bep.  Connect.  Stats  Board  of  Health,  1885,  18  pp. 
Bbtnolds,  B.  N.— Staining  Human  SpermatOBoa. 

The  Microscope,  VL  (1886)  pp.  196-7. 
Boux.  G. — Sur  un  procMi  technique  de  diagnose  des  Oonococci     (On  a 
tecnnical  method  fur  diagnosing  GonocoocL)    iPoH.'] 

Comptes  Bendtis,  CITL  (1886)  pp.  899-900. 
BuDLEB,  F.  W.— On  the  application  of  the  Mieroscope  to  the  Study  of  Bocks. 

Proo.  and  Trans.  Croydon  Micr.  and  Nat.  Hist.  Gub,  1886,  pp.  13-6. 
BuTHEBFOBD,  W.~A  Combined  Ice  and  Ether-spray  Freeiing  Miorotome. 

IPosf]  Lancet,  I.  (1 885)  pp.  4-6. 

BoHOLZ,  H.^Ueber  das  Oongoroth  als  Beagens  auf  fireie  Sfiure.    (On  (Dongo-red 
as  a  reagent  for  free  acid.)    [Post.^        Centraibl.  f.  d.  Med.  Wiss.,  1886,  p.  449. 
Black,  H.  J.— Pleasant  Hours  with  the  Xicroscope. 

[Ferments.]  Knowledge,  IX.  (1 886)  pp.  349-50  (9  figs.). 

Smith,  A.  P. — Botes  on  the  identiflcation  of  Alkaloids  and  other  Crystalline 
Bodies  by  the  aid  of  the  Kicroscope.    [Post.'] 

Joum.  of  Microscopy,  V.  (1886)  pp.  210-8  (2  pis.), 

from  the  Analysis 
Suffolk,  W.  T.— Olycerin-Jelly  Mounts.    [Supra,  p.  1097.] 

15M  Ann.  Bep,  South  Land.  Mvt.  and  Nat.  Hist.  Club,  1886,  p.  18. 
Tatlob,  T.— Butter  and  Fats  and  Oleomargarine. 
[Abstract  of  his  reply  to  Prof.  Weber/) 

Amer.  Mon.  Micr.  Joum.,  YIL  (1886)  pp.  169-70  and  162. 
T  B I  c  o  M  L — B uoTO  Miorotomo  a  mano.    (New  hand  Miorotomi'.) 

[The  preparation  is  raised  by  a  screw,  and  there  is  an  arrangement  for 
fbdiig  the  object  without  imbedding  in  paraffin  or  other  subetances.] 

Bioista  Iniemaz.  Med.  e  Chir,,  1886,  p.  279. 
Unna,P.  G.— ZurHistotechnik.    (On  histo-techniqne.)    [Post.'X 

Monatschr.  f,  Prakt.  Dermatol.,  V.  (1886)  No.  8. 
„       »,        Bine  neue  Barstellungs-methode  des  elastischen  Oewebes  d«r 
Ibtut    (A  new  method  of  demonstrating  the  elastic  tiwue  of  the  akiu.) 

[Supra,  p.  1071.]  Bnd.,  No.  6. 

Tbibs,  £[.  DB— Ben  Middel  tegen  het  bruin  worden  van  Flantendeelen  by  het 
Yerraardigen  van  Praeparaten  op  Spiritus.  (A  method  of  preventing  the 
browning  of  plant  preparations.)    [Supra,  p.  1075.] 

Maandblad  v.  Natuurutet.,  1886,  No.  1,  7  pp. 
Wbitblboo  e,  T. — list  of  the  Fresh-water  Bhiiopoda  of  B.  S.  Wales.    L 
[Directions  for  oolleoting  and  mounting.    Post.] 

Joum.  Linn.  Soc  N.  S.  Wales,  L  (1886)  pp.  497-504. 
WooDWABD,  A.  L. — On  Oell  Cements  and  Finishes. 

[Note  as  to  his  practical  experience  in  the  use  of  shellac  Tarnish  and  gold- 
size  and  lampblack.] 

Scientif.  Enquirer,  I.  (1886)  pp.  188-9. 
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Mbitiko  of  18th  Ootobeb,  1886,  at  King's  Oollbob,  Stbavd,  W.O^ 

THB  P&B8IDBNT  (tHB   BbY.  Db.  DaLUNOBB,  F.B.S.)  Df  THB   OhAIB. 

The  Minutes  of  the  meeting  of  9th  June  last  were  read  and 
confirmed,  and  were  signed  by  the  President. 


The  List  of  Donations  (exdasiye  of  exchanges  and  reprints) 
received  since  the  last  meeting  was  submitted,  and  the  thanks  of  the 
Society  given  to  the  donors. 

Brevooii,  H.  L.,  For  Fibres  as  shown  by  the  Ifiorosoope.    5  pp.        From 
and  16  pis.    (4to,  New  York,  1886)        The  Author. 

Curnock,  N.,  Nature  Musings  on  Holydays  and  Holidays ;  with 
an  introduction  by  Rev.  W.  H.  Dallinger,  LL.D.,  F.BB. 
xvi  and  232  ]^p.  and  1  pL    (8vo,  London,  1886) The  PubUshert, 

Etheridge,  B.,  jun.,  and  P.  H.  Garpenter,  D.So.,  F.R.S.,1  r»^  r-ti^i^^ 
Oatidogue  of  the  Blastoldea  in  the  Geol.  Depart  British  I  J!i^^ 
Museum.  (Nai  Hist),  xv.  and  322  pp.  and  20  pis.  and  7  figs,  f  i>w«Jk  iJ!L.^ 
Oto,  London,  1886)      .7     ..     ..     ..     ..    ^  J ^'•»<»**  J^««««». 

Franootte,  P.,  Manuel  de  Technique  Microeoopique  applicable 
k  THistologie,  I'Anatomie  Oomjpar^  I'Embryolc^e  et  la 
Botanique.  vii.  and  433  pp  and  110  figs.  (8yo,  Bruxelles, 
1886)      ThM  Author, 

Friedrander,  0. ,  Microscopische  Technik  Eum  Gebrauch  bei 
medicinischen  und  pathologisch-cmatomischen  Untersuch- 
UDgen.    vij.  and  132  pp.    (8yo,  Cassel  and  Berlin)       ..     ..      Mr,  Crisp, 

Hudson,  0.  T.,  and  P.  H.  Gosse,  The  Botifera  or  Wheel- 
Animalcules,  Part  v.,  pp.  49-96,  pis.  21-5.  (Svo,  London, 
1886)      The  Publishers, 

Jennings,  J.  H.,  Photo-micrography;  or,  how  to  PhotQ^nh 
Microscopic  Objects ;  also  a  chapter  on  preparing  Bacteria,  oy 
Dr.  B.  L.  Maddox.  viii  and  128  pp.  and  30  figs.  (8yo, 
London,  1886)      „ 

66  Specifications  of  Patents  relating  to  Optical  Listruments    ..  The  Patent  Office, 

12  Slides  of  Fossil  Entomostraoa Mr,  Crisp. 


Letters  were  read  from  Prof.  H.  de  Lacaze-Duthiers  and  Prof. 
W.  A.  Bogers  in  acknowledgment  of  their  election  as  Honorary 
Fellows  of  the  Society. 


The  President  said  that  it  fell  to  him  to  take  notice  of  the  fact 
that  Mr.  George  Bosk,  F.E.S.,  an  Honorary  Fellow  of  the  Society,  had 
died  since  the  date  of  their  last  meeting.  He  had  been  intimately 
associated  with  their  Society,  having  been  its  President  in  1848  and 
1849,  and  although  he  (Dr.  Dallinger)  never  had  the  pleasure  of  a 
personal  acquaintanceship  with  him,  the  name  of  Mr.  Busk  had  been 
before  him  from  the  time  of  his  very  earliest  studies.  Every  one  was 
familiar  with  his  labours  in  connection  with  the  Pol^zoa,  and  he  felt 
sure  tbat  all  present  would  regret  to  receive  the  mtimation  of  his 
decease.    An  excellent  portrait  in  oil  of  Mr.  Busk,  painted  by  his 
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daugHter,  bad  reoentlj  been  presented  to  the  Linnean  Society,  while 
an  appreciative  memoir  has  been  pnblished  *  by  his  friend  Prof. 
Allman. 

Mr.  Cnrties  exhibited  several  of  the  new  apochromatic  objectives 
(with  a  series  of  eye-pieces)  made  of  the  new  kinds  of  glass  from  the 
Jena  manufactory,  which  were  examined  by  the  Fellows  with  great  in- 
terest ;  the  very  high  eye-pieces  which  they  carried  without  *'  breaking 
down  "  being  a  special  subject  of  comment. 

Prof.  Abbe's  paper  "  On  Improvements  of  the  Microscope  with  the 
aid  of  new  kinds  of  Optical  Glass,"  was  read  (post). 

The  President  said  he  had  been  greatly  interested  by  the  explana- 
tions given  in  Prof.  Abbe's  paper,  and  the  Fellows  would  doubtless 
be  glad  to  know  that  the  1/12  in.  objective  was  in  the  room  that 
evening,  and  fitted  to  a  Microscope  with  a  suitable  eye-piece,  so  that 
its  perfection  could  be  seen  by  those  present. 

Mr.  Cheshire  inquired  whether  the  new  kinds  of  glass  could  be 
bought  in  this  country,  and  if  full  particulars  could  be  obtained  as  to 
their  respective  indices,  dispersive  powers,  4&c.,  so  as  to  make  it 
possible  for  similar  objectives  to  be  made  here  in  due  course  by 
English  opticians,  suitable  for  their  own  instruments  ?  The  objectives 
shown  that  evening  gave  results  which  he  could  only  describe  as  most 
magnificent. 

Mr.  Crisp  said  that  a  very  full  and  complete  descriptive  catalogue 
had  been  published,  in  which  all  particulars  were  given  as  to  the 
optical  qualities  of  the  glass.  Indications  were  given  as  to  the  best 
kinds  to  be  used  in  the  construction  of  objectives  for  telescopes,  4&c., 
but  with  regard  to  Microscope  objectives,  the  subject  was  dismissed 
with  the  remark,  that  "  it  must  be  left  to  the  skill  of  the  practical 
optician  to  choose  the  most  suitable  from  the  above  series.  The  new 
objectives  show  what  can  be  attained  in  practice."  It  was  of  course 
quite  fair  to  keep  such  a  matter  as  a  trade  secret,  and  it  could  not  be 
expected  that  opticians  should  publish  their  trade  methods  and 
formulae  for  the  benefit  of  their  business  competitors. 

Mr.  T.  B.  Eosseter's  paper  "  On  Trichodina  as  an  Endoparasite," 
was  read  by  Prof.  Bell.  The  author  described  a  very  careful  series  of 
observations,  by  which  he  had  established  that  this  Infusoiian  hitherto 
only  known  as  an  Ectoparasite,  infested  the  urino-seminiferous  organs 
of  newts  («*jpra,  p.  929;. 

Dr.  Crookshank  said  it  would  perhaps  be  remembered  that  during 
the  last  Session  he  read  before  tiie  Society  a  paper  on  Photomicro- 
graphy {ante,  p.  736),  in  illustration  of  which  he  then  showed  a 
number  of  photographs  of  bacteria.  He  had  done  some  further  work 
in  that  direction,  and  had  brought  with  him  a  new  negative  which  he 
was  anxious  the  Fellows  should  examine,  because  it  was  one  in  which 
the  flagella  of  a  Vibrio  were  very  distinctly  shown.  It  would,  no 
doubt,  be  known  to  most  of  the  Fellows  that  some  persons  had 

•  Nature,  xxxiv.  (1886)  pp.  387-9. 
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doubted  the  existence  of  a  flagellum,  but  although  it  was  a  thing 
very  difficult  to  be  seen,  this  was  not  the  first  time  it  had  been 
photographed.  Eoch  had  been  able  to  do  this  after  a  process  of 
staining,  for  which  he  recommended  the  use  of  a  watery  solution  of 
logwood  and  subsequent  treatment  with  chromic  acid,  but  he  had  rather 
given  up  the  attempt  to  photograph  specimens  unless  he  could  get 
them  stained  brown.  This,  however,  he  (Dr.  Crookshank)  had  not 
found  to  be  essential  when  using  isochromatic  plates  ;  the  specimen 
shown  had  been  stained  with  gentian  violet,  and  it  would  be  found  on 
examination  that  the  flagella  were  very  distinctly  seen.  He  would  also 
hand  round  for  inspection  another  negative,  to  show  that  it  was  possible 
to  get  very  good  results  without  staining  brown  ;  the  specimen  being 
Spirochseia^  from  sewage-contaminated  water,  for  which  he  was 
indebted  to  Mr.  Cheshire.  He  had  also  mentioned  in  the  paper  to 
which  he  referred  that  in  reproducing  the  photographs  the  colour  given 
to  the  prints  was  rather  objectionable,  and  he  had  suggested  to  the 
Autotype  Company  that  they  should  try  to  use  some  other  colouring 
matter  for  the  purpose,  but  it  had  been  found  very  difficult  to  carry 
out  this  idea  at  present.  The  micro-organisms  exhibited  had  been 
enlarged  25,000  times. 

The  President  said  that  to  him  it  was  of  exceeding  interest  to 
examine  the  photographs  which  had  been  brought  for  their  inspection 
by  Dr.  Crookshank,  seeing  that  they  depicted  objects  which  for  years 
he  had  been  drawing  and  studying.  Eoch  had  for  a  long  time  failed 
to  detect  the  flagella  with  his  eye,  but  when  he  photographed  the 
object  the  flagella  appeared.  Now  that  they  were  able  to  obtain 
photographs  in  the  manner  which  Dr.  Crookshank  had  so  successfully 
adopted  they  would  be  able  to  see  for  themselves  all  the  minute 
details  which  had  been  described.  He  felt  it  was  a  great  gain  to 
have  photo-micrography  so  readily  and  easily  at  disposal,  and 
personally  he  felt  very  much  obliged  to  Dr.  Crookshank  for  bringing 
the  matter  before  them. 

Mr.  Crisp  inquired  if  Dr.  Crookshank  had  tried  to  obtain  photo- 
graphs by  mrans  of  the  new  objectives.  One  of  the  greatest 
advantages  claimed  for  them  was  their  use  in  photo-micrography, 
apart  from  the  advantage  of  being  able  to  obtain  the  same  power  widi 
an  1/8  in.  objective  as  had  been  obtained  with  the  very  much  higher 
powers  used  in  producing  the  negatives  exhibited. 

Dr.  Crookshank  said  he  had  not  yet  had  any  opportunity  of  trying 
either  the  objectives  or  the  projection  eye-pieces.  His  negatives  were 
taken  with  a  1/25  in.,  by  Powell  and  Lealand. 

Mr.  C.  D.  Sherbom  and  Mr.  F.  Ghapman^s  paper  "  On  some 
Microzoa  from  the  London  Clay,  exposed  in  the  Drainage  Works, 
Piccadilly,  in  1885,"  was  taken  as  read,  as  it  had  been  printed  during 
the  recess  (ante,  p.  737). 

Dr.  Anthony*8  note  on  the  observation  of  opaque  or  quasi-opaque 
objects  in  the  Microscope,  was  also  taken  as  read,  having  been 
printed  during  the  recess  (ante,  p.  857). 
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Prof.  F.  Jeffirey  Bell  said  that  the  subject  of  grouse  disease  was 
always  more  or  less  attractiye  to  those  who  were  interested  in  these 
birds,  but  yet  nobody  seemed  to  know  with  any  certainty  what  it 
really  was.  A  short  time  ago  two  gronse  which  had  been  found  dead 
on  one  of  the  moors  were  sent  up  to  him,  and  he  had  made  an  exami- 
nation of  them,  with  the  idea  of  ascertaining  if  there  were  any 
appearances  in  their  organs  which  would  throw  any  light  upon  the 
subject.  There  were,  of  course,  any  number  of  theories  to  account  for 
the  disease,  and  it  had  been  often  said  that  it  was  due  to  the  presence 
of  animal  parasites  in  the  liver.  Another  opinion  was  that  it  was 
caused  by  a  worm  {Strongylus)  which  was  found  by  Dr.  Oobbold,  and 
was  considered  by  him  to  haye  been  the  undoubted  source.  It  was 
also  said  to  be  caused  by  a  species  of  tapeworm  (Teenid).  He  had, 
therefore,  carefully  examined  the  two  grouse  in  question,  but  found 
all  their  organs  healthy,  with  no  sign  of  any  disease  likely  to  account 
for  their  death.  Nothing  of  the  nature  of  Coccidia  could  be  discovered 
in  the  liver,  and  though  he  carefully  examined  the  large  ceeca  he 
failed  altogether  to  find  Dr.  Gobbold  s  parasite ;  but  he  found  that 
about  six  inches  of  the  intestine  was  occupied  by  Teenia  calva. 
This  appeared  at  first  to  be  of  some  importance,  because  when  the 
large  size  of  this  tapeworm  was  considered,  it  was  easy  to  suppose 
that  a  considerable  stoppage  might  be  caused  by  it.  One  of  the 
grouse  had  two  tapeworms,  and  the  other  had  three.  The  former  of 
these  had  its  feeces  quite  healthy,  the  latter  had  them  more  watery ; 
but  so  far  as  appearances  were  concerned  he  came  to  the  opinion  that 
if  the  grouse  were  otherwise  healthy  and  well  nourished,  probably 
the  tapeworms  were  not  doing  very  much  harm ;  and  whilst  the  grouse 
with  the  two  tapeworms  was  in  rather  an  emaciated  condition,  the 
one  with  three  was  in  good  condition  aud  apparently  perfectly 
healthy.  He  therefore  came  to  the  conclusion  that  the  tapeworms 
were  neither  the  immediate  nor  the  remote  cause  of  the  death  of  the 
two  grouse,  and  that  they  neither  died  from  Dr.  Cobbold's  declared 
cause,  nor  from  the  presence  of  Coccidia  in  the  liver.  He  was 
inclined  to  the  opinion  —which  he  believed  was  held  by  many  sports- 
men and  gamekeepers — that  the  disease  was  due  to  some  condition  of 
the  heather,  or  whatever  else  the  birds  fed  upon,  rather  than  to  the 
attacks  of  animal  parasites. 


Mr.  J.  Joly's  note  on  a  needle  for  manipulating  objects  in  Canada 
balsam  was  read  by  Mr.  Crisp  (supra,  p.  1098). 

Prof.  F.  Jeffirey  Bell  said  that  during  the  present  year  he  had  been 
interested  in  a  worm,  the  origin  of  which  was  undoubtedly  exotic. 
It  appeared  to  have  been  first  noticed  here  in  1878,  in  the  Palm-house 
at  Eew,  from  which  circumstance  it  had  received  the  name  ofBipalium 
kewense.  Subsequently  it  was  found  at  Welbeck,  and  since  then  at 
the  Zoological  Grardens  and  other  places  which  were  in  direct  relation 
with  Kew.  More  recently  he  had  received  it  from  various  corre- 
spondents, some  of  whom  were  not  in  relation  with  Eew,  but  all  were 
agreed  that  it  had  come  to  them  in  connection  with  orchids,  and 

4  0  2 


Digitized  by 


Google 


1108  PBOOEEDDiaS  OF  THE  SOCIETY. 

there  seemed  to  be  a  general  opimon  that  it  had  come  from  Burma. 
Pro£  Mosoley,  however,  thought  it  had  come  from  Japan.  A  remark- 
able circumstance  in  connection  with  it  was  that  no  specimen  had  yet 
been  found  with  generatiye  organs,  although  it  was  quite  certain  that 
the  species  multiplied  with  rapidity.  It  was  therefore  a  matter  of 
wonder  how  such  an  increase  could  under  these  conditions  be  ac- 
counted for,  and  the  suggestion  \^  as  made  that  it  might  possibly  be 
by  transverse  fission,  a  process  which  had  been  the  subject  of  some 
controversy.  Sir  J.  G.  Dalyell  and  others  asserted  that  Planarians 
divided  transversely,  whilst,  on  the  other  hand,  Schultze  stated  that 
he  had  seen  large  numbers  and  kept  them  under  observation,  but  had 
never  seen  any  indication  of  transverse  fission.  It  was  further  stated 
that  this  mode  of  reproduction  only  occurred  in  the  case  of  those 
with  straight  intestines';  but  in  1883,  Yon  Kennel,  and  more  lately 
Zacharias,  had  seen  transverse  fission  take  place  in  Planarians  widi 
branched  intestines ;  and  whilst  he  (Prof-  Bell)  could  not  show  con- 
clusively  from  actual  observation  or  the  process,  that  Bipalium  did 
divide  in  this  manner,  yet  he  thought  he  had  obtained  evidence 
sufiBcient  to  warrant  the  belief  that  such  was  the  case.  He  received 
some  time  ago  two  specimens  from  Gosport  (drawings  of  which 
he  had  made  upon  the  black-board) ;  one  of  them  had  the  hammer- 
head shape  at  the  one  end,  but  the  other,  which  was  a  very  small 
specimen,  had  no  trace  of  it,  but  was  simply  pointed  at  botii  ends. 
Unfortunately  one  of  the  Gosport  specimens  got  lost,  but  he  watched 
the  small  one  carefully  day  by  day,  and  on  the  5th  of  October 
— or  eleven  days  after  it  had  arrived — he  noticed  a  delicate  fringe 
running  round  the  anterior  end.  This  fringe  had  since  grovm  and 
grown  until  at  the  present  time  it  was  very  obviously  a  hammer-head, 
so  that  it  was  clear  that  a  creature  of  this  kind  might  in  the  course  of 
three  weeks  attain  the  perfect  condition.  A  specimen  from  Liverpool, 
which  had  been  divided  into  two  in  the  post,  was  afterwards  found  to 
be  in  three  pieces.  At  first  he  thought  the  third  might  have  been 
previously  overlooked  amongst  the  moss,  but  on  measuring  the  por- 
tions he  found  one  to  be  27  mm.  and  the  other  16  mm.,  so  that  it 
seemed  tolerably  certain  that  at  some  period  between  the  29th  of 
September  and  the  6th  of  October  the  piece  which  had  originally 
measured  41  mm.  had  divided  into  two.  He  thought  it  might  be 
conceded  that  the  observations  proved — first,  that  spontaneously  a 
piece  of  a  Bipalium  would  divide  into  two— and,  secondly,  that 
given  repose,  a  piece  of  a  BipaUumy  pointed  at  both  ends,  would 
thicken  and  form  the  hammer-head  extremity  which  was  a  charac- 
teristic of  the  adult. 

Prof.  Stewart,  in  reply  to  the  President,  said  he  had  no  remarks 
to  make  with  reference  to  this  very  interesting  communication,  but  he 
might  perhaps  mention  that  having  had  the  opportunity  of  seeing  the 
specimen  which  had  reproduced  its  head,  he  had  no  hesitation  in  say- 
ing that  it  was  a  bond  fide  head.  He  could  therefore  entirely  confirm 
the  observation,  although  he  need  hardly  say  that  confirmation  was 
quite  unnecessary  in  the  case  of  so  able  and  minute  an  observer  as 
Prof.  Bell. 
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The  following  Instmments,  Objects,  &c.,  were  exhibited  :— 

Mr.  Bolton :— Tailed  larva  of  Liver  Fluke  (Fasciola  hepatica). 

Mr.  Cheshire  :— iSjwVococctw,  stained. 

Mr.  Crisp : — ^Microscope  made  by  G.  Adams,  senr. 

Dr.  Crookshank  :— Negatives  showing  flagella  of  Vibrio. 

Mr.  Curties : — Abbe-^iss  Apochromatic  Objectives  for  English 
(250  mm.)  and  Continental  (160  mm.)  tubes,  1  in.,  2/3  in.,  1/4  in., 
1/6  in.  dry,  1/10  in.  water-immersion,  and  1/8  in.  and  1/12  in. 
homogeneous -immersion.  Also  compensating  eye-pieces,  magnifying 
2,  4,  8, 12, 18,  and  27  respectively. 

New  Fellows: — The  following  were  elected  Ordinary  Fellows:— 
Messrs.  Henry  L.  Brevoort,  Alexander  Collie,  M.D.,  S.  W.  Dennis, 
Prof.  Manly  Miles,  Charles  West,  and  Frederick  Wright. 


Mbbtino  of  10th  Novembeb,   1886,  at  King's  Collbge,  Strand, 

W.C,    THB  PbBSIDBNT    (tHB  EbV.    Db.     DaLLINOBB,    F.B.S.)    IN 
THB   ChAIB. 

The  Minuteg  of  the  meeting  of.  13th  October  last  were  read  and 
confirmed,  and  were  signed  by  the  President. 

The  List  of  Donations  (exclusive  of  exchanges  and  reprints)  re- 
ceived since  the  last  meeting  was  submitted,  and  the  thanks  of  the 
Society  given  to  the  donors. 

From 

MicroBOope  and  AocesaorieB  (by  Swift),  and  cabinet  of  slides    . .  |    jfiss  Tucker 
Hudson,  C.  T.,  and  P.  H.  Gosse,  The  Rotifera  or  Wheel- 
Animalcules,    Part    VI.,    pp.    97-144,     pis.     26-30    (8vo, 

London,  1886)      The  Publishers, 

Slide  of  ^rocAnok/isctts,  gold-plated Dr.  A.  F.  Moore, 

Mr.  Crisp  said  that  the  Fellows  would  probably*  remember  that 
some  time  ago  they  received  a  Microscope  from  the  executors  of  the 
late  Miss  Tucker.  It  had  been  since  discovered  that  the  comparatively 
inferior  instrument  then  received  was  not  the  one  bequeathed  to  the 
Society,  but  the  much  larger  and  more -valuable  Microscope  which, 
together  with  a  box  of  apparatus  and  a  cabinet  of  objects,  was  on 
the  table,  and  was  likely  to  be  very  useful  to  the  Society. 

The  President  thought  that  such  a  donation  should  be  the  subject 
of  a  formal  acknowledgment,  and  therefore  put  to  the  meeting  a 
motion  for  giving  the  thanks  of  the  Society  to  the  executors  for  for- 
warding the  instrument. 

Mr.  T.  C.  White  exhibited  an  album  of  photo-micrographs  of  a 
great  variety  of  objects,  including  also  some  photographs  of  the 
apparatus  employed,  which  was  very  simple.  It  was  so  contrived  as 
to  be  used  either  as  a  projection  Microscope  or  a  camera. 
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Mr.  Crisp,  referring  to  the  interest  which  still  attached  to  the  work 
done  hy  Leenwenhoek  with  his  Microscopes,  exhibited  two  facsimiles 
of  those  instruments.  A  collection  of  them  was  formerly  in  the 
possession  of  the  Eoyal  Society,  but  had  disappeared,  probably  throwu 
away  by  some  one  unfamiliar  with  their  form.  The  drawings  of  them 
gave  only  a  yery  poor  idea  of  what  they  were  like,  and  it  had  been 
with  much  interest  that  some  of  the  Fellows  had  had  an  opportunity 
of  inspecting  one  of  the  original  Microscopes  brought  to  England 
during  the  recess  by  Prof.  A.  A.  W.  Hubrecht,  the  eminent  Dutch 
zoologist,  who  to  other  accomplishments  added  that  of  a  most  extra- 
ordinary mastery  over  the  English  language  both  as  regards  grammar 
and  pronunciation.  Copies  of  the  Microscope  had  been  made  by  Mr. 
Mayall,  which  were  so  close  a  resemblance  to  the  original  that  only 
by  the  closest  examination  was  it  possible  to  say  which  was  which. 


Mr.  Crisp  also  exhibited  GolfEurelli's  Micrometric  Microscope  for 
the  special  use  of  watchmakers  in  examining  the  teeth  of  very  fine 
escapement  wheels,  and  conunented  on  the  wide  field  that  was  opening 
if  special  Microscopes  were  going  to  be  made  for  the  different  purposes 
to  which  they  could  be  put.  He  also  exhibited  Cailletet's  apparatus 
for  examining  the  effects  produced  upon  minute  aquatic  organisms  by 
enormous  pressures  up  to  660  atmospheres,  necessitating  great  strength 
in  the  apparatus.  He  also  called  attention  to  two  *^  telescopic " 
objectives  belonging  to  Prof.  Abbe,  so  arranged  that  the  image  of  the 
object  was  not  altered  in  size  by  varying  the  length  of  the  draw-tube, 
a  matter  of  importance  in  the  case  of  micrometric  measurements. 


Mr.  J.  Mayall,  jun.,  called  special  attention  to  the  exhibit  of  Mr. 
T.  Powell,  who,  not  wishing  to  be  behindhand  in  the  matter  of 
objectives,  had  procured  some  of  the  new  glass  from  Jena,  and  had 
worked  out  an  apochromatic  1/12  in.  objective  on  his  own  formula. 
In  the  result  he  had  produced  an  objective  which  certainly  compared 
very  favourably  with  those  of  Zeiss  which  had  been  exhibited  in  this 
country.  The  Fellows  could  see  for  themselves  how  extremely  well 
this  objective  stood  the  tests  applied  to  it,  and  it  should  be  specially 
remarked  that  the  eye-piece  used  with  it  had  a  magnifying  power  of 
40,  and  the  lens  showed  no  sign  of  breaking  down  under  it  This  it 
would  be  remembered  was  a  much  higher  power  than  the  highest  (27) 
in  the  Zeiss  series.  He  believed  the  eye-pieces  were  made  on  a 
formula  analogous  to  that  of  Zeiss,  though  not  quite  the  same.  The 
formula  of  the  objective  was  evidently  less  complex  than  that  of 
Zeiss ;  there  were  fewer  lenses  and  hence  less  diflBculty  in  construc- 
tion. The  meeting  would,  he  was  sure,  be  gratified  to  know  that 
directly  the  new  glass  was  available,  one  of  their  Fellows  had  put  his 
shoulder  to  the  wheel,  and  produced  such  first-class  work  as  the 
sample  before  them. 

The  President  said  he  had  had  the  opportunity  that  evening  of 
examining  this  new  lens  of  Mr.  Powell,  and  he  could  only  say  that  he 
was  quite  astonished  at  the  definition  which  it  gave.     Even  under  the 


Digitized  by 


Google 


PROCEEDINGS  OF   THE   SOCIETY.  1111 

highest  power  eye-piece  it  gave  almost,  if  not  quite,  as  perfect  an 
image  as  those  produced  with  lower  eye-pieces.  Since  the  date  of  their 
last  meeting  he  had  been  afforded  the  opportunity  of  examining  very 
carefully  a  set  of  the  new  lenses  made  by  Zeiss,  together  with  a  new  and 
complete  set  of  eye-pieces,  and  whilst  he  was  perfectly  convinced  of  the 
immense  gain  which  objectives  of  that  construction  would  be  to  the 
microsoopist,  he  was  also  perfectly  sure  that  serious  errors  would  be 
introduced  unless  they  were  made  by  the  best  makers.  It  would  be 
interesting  to  know  that  Mr.  Mayall  had  also  made  a  critical 
examination  of  these  lenses  quite  independently  and  had  written  down 
the  results,  and  that  when  these  were  afterwards  compared  with  the 
observations  he  had  himself  recorded,  the  two  sets  of  results  were  found 
to  be  almost  exactly  coincident.  It  was  also  a  matter  for  great  satis- 
faction that  Mr.  Powell  had  added  to  the  value  of  his  objective  still 
further  by  increasing  the  power  of  his  eye-pieces  with  such  excellent 
results.  Except  in  one  single  instance,  he  had  never  seen  the  test- 
objects  shown  better. 

Mr.  Cheshire  thought  Mr.  Powell  was  greatly  to  be  congratulated 
upon  the  success  which  he  had  attained,  as  the  definition  of  the 
objects  exhibited  by  him  under  such  a  high  power  was  magnificent. 
It  was,  however,  extremely  difficult  to  compare  the  one  with  the  other 
at  a  distance,  and  he  suggested  that  a  committee  might  be  appointed 
to  make  comparisons  under  favourable  conditions. 

Mr.  Crisp  said  that  if  Fellows  wanted  to  see  the  two  objectives  on  the 
same  evening,  they  would  be  able  to  do  so  at  the  Conversazione  on  the 
24:th  instant,  but  he  was  afraid  the  suggestion  of  Mr.  Cheshire  could  not 
be  acted  upon.  Something  of  the  Itind  had  been  done  on  a  former 
occasion,  and  it  was  found  to  produce  more  harm  than  good. 

Mr.  Watson  exhibited  a  new  form  of  histological  Microscope, 
the  principal  feature  of  novelty  in  which  was  two  raised  edges 
upon  the  stage  to  carry  the  slide,  which  was  thus  prevented  from 
scratching  the  surface  of  the  brasswork,  and  in  consequence  of  the 
reduced  size  of  the  points  of  contact  could  be  moved  about  with 
much  less  than  the  usual  amount  of  friction  (supra,  p.  1046). 

The  President  said  this  little  improvement  was  so  simple  and 
effective,  that  it  would  no  doubt  commend  itself  to  all  who  saw  it. 

Mr.  C.  Beck  explained  the  additions  which  had  been  made  to  the 
portable  National  Microscope,  one  of  which  he  exhibited. 

Mr.  S.  0.  Bidley  read  a  paper  **  On  the  Classification  and  Spicu- 
lation  of  the  Monaxonid  Sponges  of  the  *  Challenger '  Expedition," 
illustrating  his  description  of  the  various  typical  forms  by  drawings 
on  the  black-board. 


Mr.  A.  Bendy  also  read  a  paper  "  On  the  Anatomy  and  Histology 
of  the  Monaxonid  Sponges  of  the '  Challenger '  Expedition,"  the  subject 
being  illustrated  by  drawings  and  specimens. 

The  President  said  the  details  concerning  this  group  of  sponges, 
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which  had  been  giyen  in  the  two  papers  before  them,  were  certainly 
very  fall  and  valuable,  and  he  very  mnoh  regretted  that,  owing  to  the 
lateness  of  the  hour,  it  was  impossible  to  afford  time  for  their  dis- 
cussion. The  authors,  however,  were  to  be  much  congratulated  on 
the  lucidity  of  their  explanations  that  evening. 

Dr.  E.  M.  Orookshank  gave  a  rSmmS  of  his  paper  on  the  Surra 
parasite,  under  the  title  of  **  Flagellated  Protozoa  in  the  Blood  of 
diseased  and  apparently  healthy  Animals,"  which  he  illustrated  by 
drawings,  photographs,  and  specimens  exhibited  under  the  Microscope 
(supra,  p.  913). 

The  President  regretted  that  time  did  not  permit  them  to  give  a 
proper  discussion  of  this  subject,  which  was  evidently  of  great  interest 
and  practical  importance,  and  Prof.  Bell  referred  to  previous  papers 
of  BQtschli. 

Dr.  Orookshank  said  that  it  was  rather  a  disadvantage  to  discuss 
the  subject  of  a  paper  only  parts  of  which  had  been  read  ;  but  when  the 
paper  was  before  them  in  extenso,  they  would  see  that  he  had  not 
overlooked  what  BUtschli  had  said.  At  that  late  hour  of  the  evening 
(10.10  P.M.)  it  was  not  possible  to  pursue  the  matter  further. 


The  Conyersazione  was  announced  for  the  24th  November. 


The  following  Instruments,  Objects,  &e.f  were  exhibited:— 

Prof.  Abbe : — "  Telescopic  "  objectives. 

Mr.  C.  Beck : — Improved  Portable  National  Microscope. 

Mr.  Bolton  : — Urocenirutn  turbo. 

Mr.  Crisp: — (1)  Leeuwenhoek  Microscopes.  (2)  Gailletet's 
Microscope  for  high  pressures.  (3)  Gblfarelli's  Micrometrio 
Microscope  for  Horologists.  (4)  Jung's  and  Zentmayer's  adjustable 
diaphragms. 

Dr.  Orookshank : — Specimens,  drawings,  and  photographic  trans- 
pareucies  illustrating  his  paper  on  the  Surra  parasite. 

Mr.  A.  Dendy: — Specimens  in  illustration  of  his  paper  on 
^  Ohallenger '  Monaxonid  Sponges. 

Dt.  a.  T.  Moore : — Arachnotdiscua  gold-plated. 

Mr.  T.  Powell : — New  Apochromatic  hom.  imm.  1/12  in.  Objective. 

Mr.  S.  O.  Hidley: — Specimens  in  illustration  of  his  paper  on 
^  Ohallenger '  Monaxonid  Sponges. 

Mr.  Watson : — New  Histological  Microscope. 

Mr.  T.  0.  White: — Album  of  Photo-micrography. 


New  Fellows : — The  following  were  elected  Ordinary  Fellows : — 
Messrs.  Alexander  MaubrS,  James  A.  Boss,  M.D.,  }  ev.  William 
Spiers,  M.A.,  and  Wallace  A.  White. 
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or  Quasi-opaaue  Objects,  Observa- 
tion of,  in  the  Microscope,  857. 

Opaques,  Peiroe's  Cell  for,  545. 
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Pttlliet,  A.,  CBsophageal  Glands  of 
Octopus,  951. 
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Palps  of  Mcmdibulate  Insects,  595. 
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PhalloideiB,  Derelopment  of  the  Be- 
ceptadee  of,  833. 

PhallusiadiB  of  Provenoe,  418. 
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bedding, 883. 
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for,  887. 

Phenol  and  Logwood,  Staining  with, 
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Planarians,  Fresh-water,  Spontaneous 

Division  in,  991. 
Planta,  A.  do.  Composition  of  Pollen, 

97. 
y  Composition  of  the  Pollen  of  the 
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Plateau,  F.,  Palps  of  Mandibulate 
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,  Fertilization  in  Arion,  773. 
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,  Interpretation  of  the  Six 
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,  Preparing,  535 

Siphonnetoma  diplochoetos,  Germinal 
Vesicle  of,  792. 
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Skatol  and  Carbazol,  two  new  Reagents 
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Skin,  Preparing  Elastic  Tissue  of,  1071. 
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Sdenophorus  and  Duthiersia,  Ex- 
cretory and  Nervous  System  of,  795. 
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« ,  W.  B.,  Parietal  Eye  of  Hatteria, 

580. 
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paring, 1078. 
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in  Mammals,  209,  574. 
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,  Preparing,  156. 
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for  Nerve-centres,  Picro-nigrosin 

as  a,  352. 


Digitized  by 


Google 


ncDsx. 


116& 


Slain,  Merkel's  Double,  with  Indigo 

and  Oannine,  899. 
1    Modification     of     Arcangeli's 

Oarmine,542. 
— ->  Nnclear,  in  Osmic  Acid  Piepara- 

tions,  713. 
,  Watney*B  Double,  with  Hiema- 

toxylin,  900. 

,  Weigerf  8  H©niatoxylin,  898. 

, ,  fop  the  Central  Nerv- 
ous System,  709. 
Stained  Amphipleora  pellucida,  876. 
Nuclei  and  Micro-organisms,  De- 
coloration   of,   by   Salt    Solutions, 

1092. 
Staining,  709. 
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germinating  in  the  dark,  819. 


Starch,  Formation  of,  out  of  Glyoerin, 

648. 

.""Soluble, 89,  819. 

Starch-grains,  Formation  of^  in  Leaves 

from  Sugar,  Mannite,  and  Glyoerin, 

642. 
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